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SECOND BEST! 


Only when the 
perfect pipe 
is invented. 


The dream pipe for which all engineers pray would 

be light as a feather, indestructible, pliable enough 

to bend around obstructions, and 

would be installed by a magical machine that digs the 

trench and extrudes, lays and backfills the pipe. 
Needless to say, this will be in the far distant 

future. Until such a dream pipe is invented, 

water works officials and engineers are 

specifying the next best pipe 

LOCK JOINT CONCRETE PRESSURE PIPI 

It comes the closest to realizing 

their ideal specifications: long life 

at top carrying capacity because 

it never corrodes nor tuberculates; 

great strength to withstand 

internal pressure and exterior 

loading; versatility to meet the 

most difficult laying conditions, 

and minimum maintenance 


requirements over the years 





LOCK JOINT PIPE CO. 


East Orange, New Jersey 
Sales Offices: Chicago, Ill. »« Columbia, S. C. + Denver, Col. + Detroit, Mich. + Hartford, Conn. + Kansas City, ‘Mo. 
Pressure + Water «» Sewer + REINFORCED CONCRETE PIPE ~- Culvert - Subaqueous 





NEW 


HOMELITE 
Diaphragm 


for All 
Heavy-Duty jobs* 


This new, job-tested Homelite dia- 
phragm pump will handle a// your 
heavy-duty jobs with greater ease 
and mobility. 

Its new internal design not only 
pumps up to 5000 gallons per hour 
but handles sand, mud, solids and 
muck with equal ease. Because it 
weighs only 120 pounds, it goes 
anywhere quickly and easily . . . 
saves money in labor and haulage 
costs. 

The entire unit construction is 
keyed to smooth, continuous per- 
formance. Flapper valves have spe- 
cial self-cleaning action to prevent 
clogging. The accumulator holds 
flow at a steady rate. Gears are 
totally-enclosed for full protection. 
Spring skids provide steadier foot- 
ing, reduce vibration. 

Write or call your nearest 
Homelite representative for com- 
plete information or a free demon- 


stration. 


t 


* 120 pounds for easier carrying "Lae HOM e LITE 


Model 20DP3 has guaranteed suction lift up to PUMPS 
28 feet and total head up to 50 feet, GENERATORS A DIVISION OF TEXTRON AMERICAN, INC. 


P ° - LOWE 
including friction. Pre tl 703 RIVERDALE AVE., PORT CHESTER, N. Y. 
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ENGINEERING. Permutit engineers work with your staff 
or your consulting engineers to design all or any part of 


your water conditioning system. 


EQUIPMENT. Permutit supplies complete equipment. 
Critical parts such as valves, chemical feeders and controls 


are designed and made by Permutit. 


How Permutit Solves a Water Problem 


Growing U. § 
faced with using lower-grade water. 


Results 


cities and towns are 


increased hardness, turbidity, 
high CO, “ 


blems 


iron aggressive waters , 


tther p 


| . complaints from 


homeowners, businesses, industries 


e For expert answers more and more 
waterworks officials and their consult- 
ints are buying the complete service 
offered by leading water-conditioning 
Permutit 


with compute it ), a pioneer and larg- 


firms. Here’s how (rhymes 


est in the field, tackles a water problem: 


WATER ANALYSIS. Permutit’s mod- 
ern water-analysis laboratory tests over 
1200 samples a month! 
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e Water analysis, study of the prob- 
lem and past experience provide data 
on possible methods of treatment. The 
process offering the best baiance of 
initial and operating cost vs. desired 
quality of treated water is selected. 

@ Complete proposal by Permutit en- 
gineers covers type, size and capacity 
of equipment, price, any special engi- 
neering services and pertormance 
guarantees. 

e Manufacturing — After the proposal 
is accepted, Permutit designs the entire 


ION EXCHANGE RESINS. Permutit 
makes its own ion exchange resins, 
natural and synthetic zeolites. 


project, schedules assembly and ship- 
ping. Critical parts, ion exchange resins, 
control panels are all made in Permutit 
plants. (No other U. S. firm makes all 
these components. ) 

e Test runs — Where required, Per- 
mutit checks the installation, super- 
vises start-up and initial operation, 
trains permanent operating personnel. 
e For further information look up the 
Permutit office in your city or write to 
The Permutit Company, Dept. W-3, 
330 West 42nd St., New York 36, N. Y. 


— 


AUTOMATIC CONTROLS to ensure 
optimum results are designed, assem- 
bled. wired and tested by Permutit. 
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CENTURY FLUID- 


FOR “CENTURY” ASBESTOS-CEMENT PRESSURE PIPE 











” 
, (We Ph he Se ae re : 
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e Cuts installation time 


¢Provides permanent, 
water-tight seal 


Here is a great new advance in 
water works engineering! Now, 
using the new “Century” Fluid- 
Tite Coupling, crews can lay 
more ‘“‘Century”’ 
Cement Pressure Pipe per hour 
than ever before. No cumber- 


Asbestos- 


some coupling pullers are 
needed; “‘Century” Fluid-Tite 
Pipe can be easily connected 
with standard valves, hydrants 
and fittings. 

Thanks to the speed and sim- 
plicity of using “Fluid-Tite”’ 
Couplings, there is no need to 


hold up pipe-laying operations 
in rain, snow or wet trench 
conditions. Specify “Century” 
Fluid-Tite Couplings with 
“Century” Pipe for rapid in- 
stallation, plus full flow and 
low maintenance through the 
years. Write us today for com- 
plete details. 

Fluid-Tite Pipe 
and Couplings meet A.W.W.A., 
A.S.T.M., and Federal specifi- 
cations, and are approved by 
Underwriters’ Laboratories, Inc. 


“Century” 


KEASBEY & MATTISON 


COMPANY «© AMBLER « 
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PENNSYLVANIA 








SELF-ENERGIZING SEALING RINGS 


allow pipe to slide into coupling 
easily. Water pressure automati- 
cally exparids the rings. The higher 
the internal water pressure, the 


tighter the seal. 


New yey fe = Tite” sealing 


rings have tapered surfaces, and com- 
press, to permit pipe to slide in easily. 





When main is filled, rings expand 
with application of internal water *@Patent applied for 


pressure, creating a tighter seal 
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NRS VALVE 


a eer 


GEARED VALVE 


The consolidation of two great valve companies with 
a combined experience of more than 165 years devoted 
primarily to the manufacture of water works valves and 
hydrants now provides the most extensive market place 


in the industry. 


A.W.W.A. VALVES AND HYDRANTS: with several types 
FIRE HYDRANTS of each to choose from with a complete line of valve 
ends in every size required and backed by the combined 
engineering, manufacturing and application resources of 
both companies. 
LARGE AND SPECIAL VALVES FOR LOW AND HIGH 
PRESSURE SERVICE: up to 72”, fabricated with the most 
modern foundry and machine shop equipment, recently 
expanded. 
SQUARE BOTTOM VALVES: from 4 to 48”, designed 
and built to stand up under the severe conditions of 


FLOOR STAND INDICATOR automatic operation, throttling and constant opening and 


closing. 


THE 


GATE VALVES « FIRE HYDRANTS « SQUARE BOTTOM VALVES 
CHECK VALVES «+ TAPPING SLEEVES + AIR RELEASE VALVES 
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DOUBLE 
SQUARE DISC 
BOTTOM -hi- VALVE a 
VALVE : 


ACCESSORIES: Where experience counts most—the selec- 
tion of by-passes, automatic, electric or hydraulic opera- 
tion and countless highly special equipment for the 


pumping plant. 


TAPPING SLEEVES AND VALVES: up to 48”, that insure 
speed, safety and low costs when cutting valves into the 


lines. 


CHECK VALVES: insure against slam on pump shut- 
downs. Clearway-quiet closing, single disc. Sizes up to 30” 


with or without lever arm and spring. 


AIR VALVES: a combined air-and-vacuum and air release 
valve that allows air to escape when filling the lines and 
air to prevent vacuum when emptying. Also used on air 


tanks, booster bowls and turbine pump discharge. 


SERVICE: The names Ludlow and Rensselaer mean the 
same today that they have during your lifetime. The desire 
to serve the Water Works Field in person—in research 
and design and in prompt delivery of original equipment 
and spare parts for all products has not changed. On the 


other hand, our ability to serve has at least doubled. 


VALVE CO. 


TAPPING MOTOR 
pope OPERATED 
AND VALVE VALVE = & 


6 


CHECK 
VALVE 


4 


> sh 4 
| ely 
: AIR 


VALVE 


FIRE 
HYDRANT 


Bulletins available on all 
equipment, replacement parts 
and accessories. 


TROY, NEW YORK 


GATE VALVES « FIRE HYDRANTS « SQUARE BOTTOM. VALVES 
CHECK VALVES « TAPPING SLEEVES « AIR RELEASE VALVES 
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The Chicago 


Also 


Sewage Disposal System 


Photo courtesy CIVIL ENGINEERING 


One of the 7 Civil Engineering Wonders 


of the United States 


That’s the expert opinion of the American 
Society of Civil Engineers. It happened October 
20th, 1955, when the A.S.C.E. selected the coun- 
try’s seven modern wonders of civil engineering. 
(The other six: Colorado River Aqueduct... 
Empire State Building...Grand Coulee Dam 
... Hoover Dam... Panama Canal...San Fran- 
cisco-Oakland Bay Bridge). 

There’s good reason why the Metropolitan 
Sanitary District of Greater Chicago should be 
so highly honored. For its Sewage Disposal Sys- 
tem, constructed at a cost of many millions of 
dollars, is the largest of its kind anywhere in the 
world. And its construction involved exceptional 
achievements — such as the reversal of flow of 
the Chicago River, to prevent pollution of Lake 
Michigan, which is Chicago’s fresh water source. 

Some idea of the size of the facilities owned 
and operated by the Chicago Sanitary District 


may be gained from these figures: the system 
treats and disposes of the sewage from a popula- 
tion of 4,500,000 people . . . handles Chicago’s 
industrial wastes, which add a population 
equivalent of 3,000,000 more. Its plants treat 
more than a billion gallons of sewage a day, and 
discharge a clear, safe effluent. 

For twenty years, Combustion Engineering, 
and its Raymond Division, have served the 
Sanitary District of Chicago. Seventeen C-E 
Raymond Flash Drying Systems dry or inciner- 
ate the vast quantities of filter cake produced 
daily, and seven C-E Pulverized Fuel-Fired 
Boilers provide for steam requirements. C-E is 
proud of this long, continuous association with 
Chicago’s Sewage Disposal System, and extends 
hearty congratulations for the recognition 
accorded it by the American Society of Civil 
Engineers. 


COMBUSTION ENGINEERING 


RAYMOND DIVISION 


1315 North Branch Street, Chicago 22, Illinois 
Western Office: 510 West Sixth Street, Los Angeles 14, Calif. 


Eastern Office: 200 Madison Avenue, N. Y. 16, N. Y. 


B-899 


Canada: Combustion Engineering-Superheater Ltd. 


FLASH DRYING AND INCINERATION 
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SYSTEMS 


FOR INDUSTRIAL WASTE 





DISPOSAL 


CLOW RIVER-CROSSING 
CAST IRON PIPE 
TAKES ’EM“IN STRIDE”! 


EASY TO LAY. As easy to make up as a standard 
flanged joint 
of joint make-up and longer laying lengths. 


tion in the full internal opening area—therefore, no abnormal 
pressure-drops at deflected joints. Deflection stresses evenly 
distributed among all the bolts. 


Mail coupon for complete information on Clow Ball-and- 
Socket River-Crossing Pipe. No obligation, naturally. 


JAMES B. CLOW & SONS 


201-299 North Talman Avenue e Chicago 80, Illinois 


kg Subsidiaries: 
Eddy Valve Co., Waterford, N. Y. 
lowa Valve Co., Oskaloosa, lowa 


Lower labor installation cost because of ease 


ONLY A RATCHET WRENCH NEEDED. No split parts. 


Fewer parts—each joint consisting of one complete pipe, 
one solid follower ring, one solid ring gasket, bolts and nuts. 


~~ oe 


LONGER LAYING LENGTHS—approximately 18’6”"—faster 
installation, lower costs. However, lengths may be varied 
to suit conditions. For example: 6 foot, 12 foot or other 
special lengths may be advisable to suit required curvature. 


T samas B. CLOW & SONS 

201-299 North Talman Avenue 

Chicago 80, Illinois 

Please send me, without obligation, 
details and specifications of Clow 
Ball-and-Socket River-Crossing Pipe. 
a Sa 
Street Address. 

ee Zone 

individual's Name__ 

Position 
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When you buy 


Progressive 
AMERICAN METERS 
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| BUFFALO METER CO. 


2909 Main Street Buffalo 14, New York 














GIANKF. gravity-defying sentinels of high strength alloys, armed with nuclear weapons, may be able to hover 


near centers of aggression ready at an instant's notice to drop destruction that will make war too deadly to risk. 








100 years from now... 


WE MAY MAKE WAR IMPOSSIBLE! 


Scientists, looking ahead, envisage a fabulous future... full of 
wonderful new products that will bring civilization a whole new 
era of progress. But, even then, our gas and water will still flow 
through the same dependable cast iron pipe being laid now. 

Here’s proof! Today, more than 60 American cities and 
towns are being efficiently served by the same cast iron water 
and gas mains laid over 100 years ago. What's more, modern- 
ized cast iron pipe...centrifugally cast and quality-controlled 
...is even stronger, tougher, more serviceable. 

U.S. Pipe is proud to be one of the leaders in a forward- 
looking industry whose service to the world is measured in 


centuries. 


U. S. PIPE AND FOUNDRY COMPANY, General Office: Birmingham 2, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINISHED PIPE. 
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Which uses the most water? 


—0 Church 6. 


ANSWER: Before one Midwestern community installed water meters, gas stations 
were billed a flat rate of $12 per year; so were the churches. Last year, the average 
bill for all filling stations was $48, while in only one case did a church use 

more water than the minimum charge of $7.20. 


Badger water meters provide fair rates for all 
users — help conserve vital resources — 
key to the future of your community. 


The above is a typical example of how flat-rate water policies are annually depriving 
water departments of thousands of dollars of revenue. Is this practice — and the 
water waste that goes with it — a problem in your community? 
Studies show Badger meters serve vital water needs many ways: 
(1) Each customer becomes a self-interested guardian of present supplies. 
(2) A fair allotment of available water is assured. (3) Users are 
charged for exact amounts used. (4) Water departments get a fair 
price for water and service. And, (5) greater efficiency helps 
keep water departments self-supporting. 
Water is vital to industrial, business and residential 
development. Make certain you act NOW 
to safeguard your community’s future 
— specify Badger water meters. 


So) 
C 


Cc 
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Sensitive registering key 
to maximum revenue per 
installation 


One of the greatest “business ma- 
chines” your community can own. 
Badger water meters are always 
on duty. Dial accurately registers 
all flow from the smallest stream 
to maximum meter capacity. Serv- 
ice records also prove the depend- 
ability of Badger meters . . . show 
why waterworks men agree, “It 
pays to install Badger meters.” 


For complete detai/s on how Badger meters can help your 
community save water, work and money, write us. 
water 


| Badger Water Meters <= 


“Badger Meters 
have conserved 


; 7 BADGER METER MFG. CO. * MILWAUKEE 45, WISCONSIN * for 50 years” 





PITTSBURGH 
*DES MOINES 


At CORSICANA, 

TEXAS, this Radial 

Cone Bottom — Steel : . 

Elevated Tank furnishes . 3 

750,000 gallons of water : Lleveted 
storage capacity, with a Te + ee 

head range of 25 ft. Di- ee ae . . - 

ameter is 73 ft.; tower *. «<a ie : : 

height to bottom line, eae : ~ STEEL TANKS 


81 ft. 








From any angle 


MODERN 
DEPENDABLE 
ECONOMICAL 
FINE-APPEARING 
LONG-LIVED 

















I 388eF TONY 
community 





Your questions of cost, performance 
and suitability find satisfactory answers 
in the complete line of Pittsburgh-Des 
Moines Elevated Steel Tanks. The wide 
range of types and capacities covers 
the needs of town and metropolis with 
equal dependability. Write for your 
copy of our comprehensive ‘Modern 
Water Storage’’ Brochure—free on 
request. 























PITTSBURGH ¢ DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25) 3418 Neville Island DES MOINES (8)....... . 919 Tuttle Street 
NEWARK (2) ..... 218 Industrial Office Bidg. DALLAS (1) 1223 Praetorian Bidg. 
CHICAGO (3) . . 1222 First National Bank Bid SEATTLE 526 Lane Street 
LOS ANGELES (48) 6399 Wilshire Blvd. SANTA CLARA, CAL 625 Alviso Road 





General Filter? 


There are many reasons why municipalities 
and industries have installed General Filter 
water treating plants: 





“INSTALLATION SUPERVISION ... General Filter “job- 

engineers” edch installation to the consulting engineer's 

- Specification .. . supervises the installation and trains the 
Personnel who will work with the equipment. 


_ OPERATIONAL DEPENDABILITY... . for twenty years 
she | Filter has concentrated all of its efforts toward 
water treatment”. Their efforts have produced 
water treating plants and equipment that are completely 
dependable. 
ENGINEERING KNOW-HOW .. . Gen- GREATER ECONOMY... the only real test of economy is 
eral Filter’s design and construction engi- a long term test. General Filter plants stand up over the 
neers are familiar with the problems in- years providing “better water” with minimum maintenance, 
volved in water treatment. longer trouble-free, smoother operation. 


Srl "cade General ()Filter Company 


detailed information regarding your AMES, IOWA 


water treatment problems. 
. . . better water 


AERATORS « FILTERS « TASTE AND ODOR «+ ALKALINITY CONTROL « HIGH CAPACITY 
RESINOUS ZEOLITE +* IRON RUST REMOVAL + DEMINERALIZATION + SOFTENERS 


WATER & SEWAGE WoRKS, MARCH, 1956 





OLIVER 88 
HYDRO-TRENCHER 


Trenching like this 
will cut your costs, too! 


Bill Lechner of the Budrovich Excavating Co. of 
St. Louis County, Mo., digs 510-ft. of trench 7 ft. 
deep in just 5 hours! That, he says, is about his 
average production with the Oliver 88 Hydro- 
Trencher. And he’s talking about some of Missouri’s 
toughest gumbo! 

Fuel consumption on this work averages 18 gal- 
lons for 12 hours of hard digging. That’s real 
economy for a 44-yd. machine that piles up yardage 
this way. Maintenance? After 7 months of steady 
work, he reports no service problems beyond normal 
check-ups. 


The Hydro-Trencher’s tremendous down pres- 
sures make it easy to cut through the toughest soils. 
Two separate hydraulic control circuits permit you 
to raise or lower the bucket while swinging. Or open 
and close the bucket as you raise or lower—all with 
smooth, accurate control. It gives you much faster 
digging and loading than with ordinary equipment 
of this type. 

Why not start cutting your own costs, now? 
Your dependable Oliver distributor has the facts 
you'll want. Call him today. 


tHE OLIVER corporation 


400 West Madison Street, Chicago 6, Illinois 


a complete line of industrial wheel and crawler tractors and matched allied equipment 
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THE MILLIPORE FILTER CORPORATION 


announces the New 
FIELD MONITORING KIT 


A versatile new analytical tool greatly sim- 
plifies bacteriological procedures and in- 
creases sensitivity and reliability of results. 


The FIELD MONITOR pre-sterilized closed system, 
and equipment shown, represents everything re- 
quired for critical microbiological procedures. Sam- 
ples may be shipped to laboratory or incubated in 
the field. 


by 


SSS 


>» 


Ly 


Da FIELD INCUBATOR functions on 
—. 6V or 12V (automobile) 
a or IOV or 220V (house current) 
ADVANTAGES 


. Sample volumes may be large and representative. 


. Shipment of liquid samples may be eliminated by filtering 
onto MF in Field Monitor at source, thus reliably preserving 
viable organisms. Samples forwarded for less than 3 cents. 


. Dishwashing and sterilization of apparatus and materials 
eliminated. 

. Laboratory facilities not required. 

. Media preparation eliminated with packaged ampuls. 

. Procedures virtually foolproof. 

. "Closed system" pre-sterilized components insure aseptic 


% f ¢ procedures. 
' 8. Valuable professional time saved for more critical laboratory 


OBSERVATION and ___ operations. 
IDENTIFICATION | For further Information write to: 


MILLIPORE FILTER CORPORATION 
Watertown 72, Massachusetts 
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Phoenix plans water treatment for 


a half-century ahead 


T equipment 


with LINK-BEL 


At Squaw Peak plant, each settling basin has four Link-Belt 
Straightline collectors with redwood flights mounted on Link- 
Belt Promal chain. Headman, Ferguson & Carollo, Consulting 
Engineers, Phoenix, Arizona 


Link-Belt screw conveyors and bucher datas in chemi- 
cal building distribute lime or alum to storage bins. 
Equipment is dust-tight. 


Chemical mixing tanks (foreground) employ Link-Belt 
paddle mixers; primary tanks Straightline sludge col- 
lectors and cross collectors. Covered storage reservoir 
in background. 


to rapid and continuing population expansion of 
Phoenix, Arizona — 63% from 1940 to 1950 — 
called for a recent 30-mgd addition to existing filera- 
tion facilities. Using Link-Belt chemical and floccula- 
tion equipment, this water treatment system can 
handle 40-mgd in an emergency. From a master plan 
projected to the year 2000, further extensions can be 
made with minimum changeover. 

Such confidence in the durability and quality of 
Link-Belt sanitary engineering equipment is justified 
by successful water, sewage and industrial liquids treat- 
ment applications throughout the country. Whether 
your requirements are large or limited, our sanitary 
engineering specialists will work with your own 
engineers, chemists and consultants 


LINK<@}BELT 


SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chi- 
cago 1. To Serve Industry There Are Link-Belt Plants and 
Sales Offices in All Principal Cities. Export Office, New York 
7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
S.W.; South Africa, Springs. Rep es Through 
the World. 13,8690 
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for original installations 
and for replacements... 


choose JEFFREY 
equipment 
for long life! 


Jeffrey combination chain (pictured here) offers 
excellent wear-and-shock-resistance for drives of 
moderate speed or for operation in gritty materials. 
All Jeffrey chain combines maximum strength with 
minimum weight, assuring long life and ability to 
withstand shocks and overloads. 


Jeffrey’s wide range of sprocket wheels meets most 
treatment plant requirements. Chainsaver sprockets 
add to the life of chains by distributing wear over 
wider areas. 


Jeffrey malleable iron buckets are smooth, seam- 
less and strong, affording clean delivery of materials. 


Spiral conveyor and fittings from the complete Jeffrey 
line meet practically any requirement and operating 
condition. Modern manufacturing methods insure 
uniform strength and true alignment. They are inter- 
changeable with other standard makes for replace- 
ment service. Catalog 851. 


Screenings grinders provide a sanitary and satis- 
factory method of disposing of organic matter and 
miscellaneous materials caught on screens. Jeffrey 
grinders have many features which contribute to 
efficiency. Operating costs are low. Because of the 
long life of the cutters, maintenance is also unusually 
low. Catalog 833-A. 


Replacement parts available from convenient dis- 
tributor stock. The Jeffrey Manufacturing Company, 
Columbus 16, Ohio. 


CONVEYING * PROCESSING * MINING EQUIPMENT * TRANSMISSION MACHINERY * CONTRACT MANUFACTURING 
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You can have... 


15 to 350 gpm 
high quality water 
at low cost! 


-oe With 


“ACCELAPAK” Treating Plant 


(trademark) 


Are you looking for a clarification or softening plant which 
can be installed at comparatively low cost and will produce high-quality 
water with very little operation attention ? The “ACCELAPAK” treating 

plant, another example of INFILCO leadership in water-treating equipment, 
is your answer. It is specifically designed for small communities, 
subdivisions, industrial plants, resorts and estates. 


This dependable, efficient plant includes an ACCELAT( R® clarifier or 
softener, slurry feeder, coagulant feeder, rate of flow controller, gravity o1 
pressure filter, and other feeders, pumps and purifiers as needed. 


It can easily be incorporated in engineering for new plants or adapted to existing structures. 
INFILCO KNOWS HOW ..... . to help solve your problem. 


Over 2000 “ACCELATOR” treating plants are now in operation and reports are 
universally enthusiastic—for efficiency, dependability and economy. If you are 
tolerating inferior water or makeshift methods of an obsolete plant 

investigate this outstanding unit. Write today for Bulletin No. 1870-WS-07. 


Inquiries are also invited on all other water 
and waste treating problems including 
coagulation, precipitation, sedimentation, 
filtration, flotation, aeration, ion exchange 
and biological processes. 


INFILCO INC. 
Tucson, Arizona 

The ONE company offering 
equipment for ALL types of 
water and waste treatment 


FIELD OFFICES IN PRINCIPAL 
CITIES IN NORTH AMERICA 








HERSEY WATER METERS 


have been used and recommended by experienced water works 
officials for sixty-nine years. 
Reasons: Right Design - Best Materials - Accurate Registration - Low Upkeep 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 
BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 











Chicago South District Filtration Plant 


Years and Years Ahead in PNEUMATIC Instruments 
and Controls For Water Works Service 


Because this equipment is specially designed for water 
works service, the Builders Pneumatic System is outstand- 
ingly successful in operation. Builders Pneumatic Instru- 
ments and Controls are now giving top performance on 
many important installations across the country, includ- 
ing Chicago’s South District Filtration Plant, the world’s 
first and largest pneumatically equipped plant, built 
in 1946. 

Builders Pneumatic Meters and Controls are right for 
water works service in every detail —in accuracy, in 
range, and in materials of construction. Each system 


BUILDERS-PRO 


DIVISION OF 8B-I-F 


BUILDERS IRON FOUNODRY®PPROPORTIONEERS, INC.COM 


INDUST , 


profits by our broad design and manufacturing experi- 
ence ...a “plus” service we extend to engineers to help 
in obtaining the correct instruments and controls for each 
project. Builders-Providence equipment is backed by our 
own nationwide organization of service specialists . . . 
another assurance of economical plant operation. 

For a first-hand look at the advontages of Builders 
Pneumatic Instruments and Controls, visit one of the many 
installations now in service. We will be glad to help ar- 
range such a visit for you. Write Builders-Providence, Inc., 
350 Harris Ave., Providence 1, Rhode Island. 


VIDENCE 


INC. METERS 
MACHINE CO. FEEDERS 
CONTROLS 





to SEE and DO... 


DO IT THE 
PRACTICAL 
WAY = 


HAM MAR LUND 





Centralized Operations Control 


You can control hard-to-reach points in your water system from a central 
location with dependable Hammarlund Centralized Operations Control equip- 
ment. COC units act as the link between various substations and main office, 
utilizing a standard telephone pair to convey telemetering information or to 
carry control and supervisory indication signals. Pumps, motorized valves, or 
any other mechanized equipment can be directly or proportionally controlled, 
and flow, level, and pressure readings can be telemetered—simultaneously! 
With Hammarlund COC equipment installed in your present system, you can 
greatly increase your services without increasing your costs by utilizing in 
most instances, your present equipment and personnel. COC is extremely 
economical. In mest installations it has paid for itself in less than two years. 


For complete details, write for Bulletin WSW-356. 


COC equipment is made up of Duai 
Signalling Units, Single and Dual 
Transmitter Units, and Single and 
Dual Receiver Units mounted on 
standard 19° panels. With this design, 
additional functions can be achieved 
with Hammariund's add-a-panel 
packaging — without re-engineering 
the existing control system 


WATER & SEWAGE WORKS, MARCH, 1956 





These three large installations of R-C 
Rotary Positive Blowers are in an 
eastern metropolitan area. Capacities 
vary from 5,860 cfm to 21,200 cfm 
Two installations are driven by gas en- 
gines and the other by electric motors. 





capacity... 
flexibility... 


dependability... 
economy 


pring M/U/-20iiy 


to ROOTS-CONNERSVILLE BLOWERS 


Consulting engineers and sewage plant operating 


men agree on the basic values of Roots-Connersville 
“plur-ability” in blower performance. Capacities can 
be closely matched to amount of flow. Drives can 
be as flexible as desired. Breakdowns are almost 
unknown. First cost and long time operating economy 
keep the budget down. And, if desired, there's the 
choice between Rotary Positive and Centrifugal 
units, according to the work to be done 
Two R-C Blowers, each rated 8,500 For publicly owned plants or industrial waste 
cfm, take care of this plant in a treatment, R-C plur-ability in blowers, meters and gas 
medium size western city. Drive is 
. pumps pays continuing dividends. Ask for details 
from direct connected gas engines. . 
and experienced engineering service for extensions 


or new installations. 


Roors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
356 Mount Ave., Connersville, Indiana. In Canada, 629 Adelaide St. W., Toronto, Ont. 


WATER & SEWAGE WorRKS, MARCH, 1956 





DE LAVAL pumps America’s water... 


The two De Laval centrifugal pumps shown in the photograph 

are on the job in the Mayfair station of the Chicago water works 
system. They each have a rated capacity of 60 million gallons 

per day. De Laval has supplied 28 units for the various Chicago stations 
with a total rated capacity of 1695 million gallons per day. 

Two additional units are on order which will bring the capacity to 
1825 mgd in the near future. 


Today, 80% of the cities in the United States with a population of 
100,000 or over use De Laval centrifugal pumps. Capacities of 

De Laval centrifugal water works pumps range from 100 thousand to 
100 million gallons per day. Write for your copy of new De Laval 
Bulletin 1004 giving data on these pumps. 





Mr. James W. JARDINE 
Commissioner 
Department of Water & Sewers 


Mr. W. W. DeBerarp 
Deputy Commissioner for Water 
and Chief Water Engineer 

Mr. O. B. CaRr.isLe 

Chief Water Works Engineer 
Department of Public Works 
Mr. James L. Weeks 
Mechanical Engineer in Charge 
Operating Division 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 


— 824 Nottingham Way, Trenton 2, New Jersey 
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No matter how farsighted today’s plans may be... 


cities will grow old... 
in time 
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Famous “4 Corners, 


Your best insurance against shsolescence of your water system... 
specify EDDY Valves ana Hydrants throughout 


No matter how far into the future your city planning is projected, Eddy’s 
record testifies that Eddy Valves and Hydrants are your best long term 
investment. Eddy Valve Company’s more than 100 years of dependable 
operation means that, today, you can get replacement parts for any Eddy 
Valve or Hydrant ever installed. And our ability to continue to do so is 
your assurance against future obsolescence of your valves and hydrants. 


Eddy Hydrants and 


EDDY Bronze-Mounted HYDRANTS 
open smoothly with the pressure and 
close without water hammer. One man 
can easily remove all operating mech- 
anism for inspection and repair. Posi- 
tive drip action automatically drains 
the standpipe, safeguarding against 
freeze-ups. Stem held in place below 
hydrant valve means that there is no 
water loss due to a bent stem. 


EDDY Bronze-Mounted GATE VALVES 
offer simplicity of design, trouble-free 
operation and enduring service. From 
the engineering drawing boards 
through all stages of manufacture, they 
are step by step a truly “finished” 
product of workmanship. These fac- 
tors, added to personal experience, tell 
why progressive water works men have 
relied on Eddy for generations, 


4 * 
| > DDY.. VALVE comeany 


A Subsidiary 


WATERFORD, NEW YORK 
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Valves are available 
with hub, flange or 
mechanical joint con- 
nections to fit any 
existing or planned 
installation. 


Send today for full data 
on the complete line of 
Eddy Valves and Hy- 
drants. No obligation, 





Comminutor installation serves 7 years 
with only routine maintenance 





“Since 1948, when our Worthington comminutor was installed, it has 
operated successfully with only routine maintenance. The comminu- 
tor’s reliability has proved a real blessing for our plant operation.” 


In Madison-Chatham Sewage Treat- So says Ed Molitor, Plant Superintendent, about the 25-inch com- 


minutor in service at Madison-Chatham, N. J., Joint-Meeting Sew- 


ment Plant, money saved by low age Treatment Plant. 


installation and maintenance costs \{r. Violitor isn’t alone in his opinion of the rugged Worthington 
, : comminutor. We’ve had similar reports wherever they’re used — and 
helps pay for Worthington commin- i : 
that covers the country. 


utor and other public works. Learn about all the advantages of the Worthington comminutor. 


Contact your nearest Worthington District Office or write today for 
Comminutor Engineering Manual, W-317-B17, Worthington Corpo- 
ration, A&SP- Public Works, Harrison, N. J. 


WORTHINGTON 
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ALL MAJOR PUBLIC WORKS EQUIPMENT UNDER ONE RESPONSIBILITY 


WATER WORKS PUMPS + SEWAGE PUMPS « COMMINUTORS « VERTICAL TURBINE PUMPS « VACUUM PUMPS 


WATER & SEWAGE WORKS, MARCH, 1956 





Take the “sting” out of hydrant damage 


with DARLING CQ IK F 1X B-50-B’s 


ERE’S an unmatched combination for those locations 
H where traffic mishaps are frequent. First, you gain 
all the unique advantages of Darling’s standard B-50-B 
design, with its ball bearing operation and “O” ring 
seals. Easier, quicker operation . . . no packing gland 
maintenance... no water seepage to operating threads 
or bearings .. . no loss of lubricant. 

And when destructive impact does occur, Darling’s 
improved breakable barrel and valve rod couplings “take 
the rap’. Both hydrant barrel sections remain undamaged 
and intact. Moreover, on-the-spot repair is a quick cinch. 
Note how the barrel coupling is segmented—four pieces 
—for easiest, minimum part replacement. 

Better get a// the facts about Darling QUIKFIX B-50- 
B’s and see how much you can gain and save. Write: 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ont. 
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“Jump for your life, Orgie, the water 
might be treated with PITTCHLOR '!” 


That's right, Orgie! Pittchlor-treated water kills chlorine-susceptible 
bacteria and algae on the spot. 

A stable, high-test calcium hypochlorite containing a minimum of 
70% available chlorine, Pittchlor works fast and effectively in chlorin- 
ating water supplies, treating sewage or wherever the germicidal and 
deodorizing action of chlorine is needed. 

Pittchlor is dry, white and free-flowing. Its granular form permits 
ease of application either manually or by mechanical feeders. Write 














for free folder. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER - PITTSSURGH 22 - PENNSYLVANIA 


DISTRICT OFFICES: Cincinnati “« Charlotte « Chicago « Cleveland 
Boston « New York « St. lovis « Minneapolis « New Orleans 
Philadelphia « Houston « Pittsburgh « Dallas « San Francisco 
IN CANADA, Stenderd Chemica! Limited and its Commercial Chemicals 
Division 


For water purification, 
sewage treatment, and 
swimming pool sanitation 
Stocked by leading jobbers in 5 Ib. 


resealable cans (9 per case), 3% Ib. 
cans (12 per case) and 100 Ib. and 


ee ee ee ee 
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eliminate “orphans” 
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from your fire 
protection system... with 
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GATE VALVES and 
FIRE HYDRANTS 


<j 





IOWA HYDRANTS 


Provide full, truly unrestricted water way. 


Open with the pressure for faster water 
delivery 


Close agoinst the pressure to eliminate water 
hammer, provide flushing action. 


Assure positive drainage 


F ‘ Are available for any type of connection 


amble, on Obsolete Eq 4 All working parts removable through top— 


no digging or special tools required 


eee BE READY FOR ANY EMERGENCY! . c Meet all A.W.W.A. specifications, 
IOWA GATE VALVES 


Double disc, parallel seat. 


“Forever”’ is such a long, long time. In this H-bomb age, we hesitate 


to promise that replacement parts for Iowa Hydrants and Gate Valves will 


Positive wedging action for efficient. no-leak 
closing. 


be available “‘forever.’’ But we'd like to—because, actually, replacements 
Gotes bung loosely from stem nut—no 


are readily available today for every part of every hydrant and gate valve _— 


Rugged, time-proved design means long life. 
low service costs. 


Iowa ever has made. That’s a record that extends way back to 1909— 
Available with bell, flange, or mechanico!l 


almost a half century ago. It’s a record we plan to maintain. So, this much we —————- 
can say: You’re as “‘safe as safe can be” in replacing NOW with time-proved eine ang eee 


Iowa. For full details, please write TODAY! y 


IOWA vive cBoans 


Oskaloosa, lowa A Subsidiary of James B. Clow & Sens 
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Ultimate water consumers are very Nes . x, seal 
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prone to criticize, even about the slightest taste or 
odor, and it is seldom that water plant operators receive 
‘bouquets’. However, by using AQUA NUCHAR 
activated carbon for efficient taste and odor control, water 
plant operators can successfully reduce complaints. Perhaps 
they will even receive an occasional ‘bouquet’ for the 
sparkling water with the ‘cut-diamond’ look! 
Yes, water plant operators across the country and around 
the world, with every conceivable water purification 
problem, depend on AQUA NUCHAR Activated Carbon 
to cut down complaints and build up good will 
by delivering good-tasting water. 
If you have not already taken advantage of Industrial’s 


complimentary Threshold Odor Surveys, call us immediately. 








ge a Rg 
e | ©@ 
New York Central Bidg. Pure Oil Bidg. Phila. Nat'l Bank Bidg. #2775 S. Moreland 
230 Park Avenue 35 E. ee geen Broad & Chestnut Sts. Boulevard 


CHEMICAL SALES New York 17,N.Y.  Chicage 1, (ineis Philadelphia 7, Pa. «Cleveland 20, Ohio 


division west virginia pulp and paper company 
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PFT Floating Cover with aluminum roofing on 65’ digester. 


At Champaign-Urbana, Illinois... 


A sewage plant invests in long-range economy 


PFT metal roofing on new Floating Cover 
provides longer life, better insulation 


With future economies in mind, the 
Champaign-Urbana Sanitary District 
specified a PFT Floating Cover with 
metal-clad roofing for their new 65’ 
diameter digester. 

The metal roofing provides four 
distinct advantages over conventional 
wood types: (1) longer life- equal 
to the life of the Floating Cover, 
efficient (3) 
fewer maintenance problems, (4) 
easier assembly and installation. 


2) more insulation, 


Shown atactual installations, PFT metal sec- 
tions are easily unpacked and assembled. 
Cardboard boxes in foreground contain 
panels as they are shipped. 


FORT CHESTER, N. Y. 


ATEO, 


Section of roofing showing (1) aluminum top sheet, (2) inch- 
thick fiber-glass insulation, (3) aluminum reinforcing chan 
nel, (4) corrugated supporting ribs. 


PFT metal roofing consists of pre- 
fabricated with 
aluminum top sheets, each piece 
marked for easy assembly at the 
plant site. The sections are designed 
for close fitting in the field with a 3” 
lap of top metal covering at all joints 
(see illustration). Cutout 
are provided to fit around sampling 
walls, hatch framing, manholes, etc. 

With fiber-glass insulation, PFT 
metal roofing resists heat loss and 
keeps digester heating costs at a 
minimum. 

Ventilators are provided for the 
space between ceiling plate and roof 
deck. Also included is a 19” wide 
walkway of galvanized steel, de- 
formed for sure footing. 

The PFT Floating Cover at Cham- 
paign-Urbana includes a complete 
Pearth Gas Recirculation System 


sections embossed 


sections 


CALIF. . 


CHARLOTTE, N. 


an economical process that controls 
the formation of scum, making more 
effective use of the entire digestion 
tank capacity. 


/ 


waste treatment equipment 


W ilson & Ander son, 
Consulting Engineers 
Champaign, Illinois 


Design of 
plant by 


exclusively since 1893 


= 


G3 ah a 
PACIFIC FLUSH TANK CO. 


4241 Ravenswood Avenue 
Chicago 13, Illinois 


c. e® JACKSONVILLE . DENVER 
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Have you asked these questions 
about steel water pipe? 


Why do you steel pipe people say that your 
large-diameter pipe is better than pipe made 
of other materials? 


Because steel pipe carries high pressures 
safely; it has and maintains a high carrying 
capacity; it is the strongest pipe by far— 
and this is proved by hydrostatically testing 
every length of steel pipe. This strength, 
coupled with the resilience of steel, means 
that steel pipe can withstand external and 
internal stresses that commonly cause fail- 
ure in pipe made of rigid materials. 


How about cost—isn’t steel pipe high? 


Not at all! When you figure the cost in- 
stalled in the ground—and that, of course, 
is what counts—a steel pipe line often costs 
less than other types. Remember that steel 
pipe comes in 40-ft lengths. It can be laid 
faster than short pipes. And these 40-ft 
lengths weigh less than 16-ft lengths of 
other material. You can use lighter and less 
costly field equipment. 


But how about the long-term costs. Won’t 
steel pipe corrode and tuberculate, and 
require cleaning? 


You have no worries there. There are 
plenty of examples of large-diameter steel 
pipe maintaining high-flow capacity for 
forty or fifty years and more. For instance, 
a 42-in. line installed in 1909 at Springfield, 
Mass., had a Hazen and Williams flow coef- 
ficient ““C” of 111 in 1950. Their 54 and 
58-in. lines laid in 1929 tested 140. And, 
remember, when those lines were installed 
they didn’t have our modern coating com- 
pounds and methods of application. The 
pipe we make these days, coated inside and 
outside with coal-tar enamel, will give 
wonderful service indefinitely. 


You say steel pipe is resilient. It “gives.” 
Won’t the pipe walls collapse under the 
weight of cover? 

Definitely not. As a matter of fact, steel’s 
resilience allows steel pipe to deform enough 
to keep contact with the surrounding earth, 


tire load. It can’t transmit the load to the 
earth, or conform when fill is washed away, 
and it frequently breaks. No doubt about 
it, steel pipe is far more resistant than any 
other type to damage from external forces. 
And that includes heavy cover, vibration, 
blows, explosions, washouts, etc. 


Will steel pipe leak? Are the joints tight? 


You definitely can get the tightest joints 
with steel pipe. When you use couplings or 
welds, your line can be 100 pct leakproof. 


How about working pressures? Other types 
of pipe are advertised as ‘“‘pressure pipe.” 
Let us answer in this way: 

First—no other pipe can even come close to 
steel pipe in its ability to handle high work- 
ing pressures. The nominal bursting pres- 
sure for 48-in. ID steel pipe with %-in. 
walls, for instance, is 780 psi. Yet you’d 
probably use pipe that size to handle work- 
ing pressures of only 100 to 150 psi. You 
can easily figure the margin of safety. No 
other material can give you the same factor 
of safety for the same price. 

Second —steel pipe is actually tested after 
fabrication for its ability to carry high pres- 
sures. Every single length of steel pipe is 
hydrostatically tested in the shop, usually 
to twice the working pressure, according to 
AWWA standards. 


Which can properly be called “pressure 
pipe?”’ Well, you be the judge. 


Who uses steel pipe? 


Hundreds of water systems in this country 
and throughout the world are using steel 
pipe today and have used it for many 
years. Some current customers for Bethle- 
hem Steel Pipe are New York City, Phila- 
delphia, Baltimore, Toledo, Minneapolis, 
Boston, Cleveland, Omaha, New Orleans, 
Duluth, Atlanta, St. Louis, Worcester, 
Mass., Winston-Salem, N. C., Ft. Smith, 
Ark., Reading, Pa., and Decatur, Ga., to 
name just a few. 





Q. Where can I get further information? 


which in turn takes the strain off the pipe. 
A, Just call the nearest Bethlehem office. 


Rigid pipe, on the other hand, takes the en- 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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GC complete process instrumentation 


F&P Offers 5 Chiorinators 
from One Basic Unit 


Principal components identical for all functions 








Fischer & Porter’s basic chlorinator design 
is now available with five optional varia- 
tions—manual, automatic proportioning, 
multiple rate, remote set, fluo-chlorination 
(simultaneous fluorination-chlorination). 


The simplicity of the manually operated 
chlorinator is preserved in all variations, 
and since all functional components remain 
essentially unchanged, a minimum spare 
parts inventory is required. 


Fischer & Porter offers a wide variety of 
chlorinators for use in water and sewage 
treatment systems, industrial plants, swim- 
ming pools. Consult your local F&P repre- 





sentative or write for free literature. 


Manual, Model C-1410 
Catalog 70-10 


Automatic proportioner, Model C-1420 Multiple rate, Model C-1444 Remote set, Model C-1455 Fiuo-chlorination, Model F-1430 
Catalog 70-23) Catalog 70-26 Catalog 70-24 (Catalog 70-25 


Measuring, recording and controlling instruments 


FISCHER & PORTER COMPANY | Ceptrotized contro! systems 


Data reduction and automation systems 
Chlorination equipment 
Industrial glass products 


136 FISCHER ROAD ° HATBORO, PA. 


Sales offices in 32 American cities and in principal cities abroad 
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HYDRANT 

GATE VALVE 
CORPORATION STOP 
CURB BOX 

CURB STOP 
GOOSENECK 

METER YOKE 


=... 
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Hydrant = 
Compression type valve with 
removable seat. Has force 
flushed drain valves. Safety 
stem coupling and flange 
break upon impact—the un- 
breakable barrel is quickly 
replaced without shutting 
off water. Automatic lubri- 
cation of the stem threads. 
Shoes to fit any main. 


Curb Box + 
Telescopic type. Minneapolis 
Pattern or arch pattern base 
with footpiece. Iron to bronze 
threads assure easy remov- 
al of lid or plug. Lengths 
from 2’ through 10’. Accom- 
modates stops ’" through 2”. 








distribution products 


From the main to the meter. Dependable 


water distribution systems are a result of careful planning for 


| 


expansion and installation of products that are designed and manu- 


factured to give years of trouble-free service without maintenance. 


» + ae 
ii 


Mueller water works equipment and products are engineered to give 
dependable service and are made of the highest quality materials to 
give long life. A complete range of sizes with various combinations 


of inlets and outlets adapts them to any water distribution system. 


ae et ee “A 


Meter Setting Equipment 
Copper or iron meter yokes with multi-purpose end 
connections. Horizontal or vertical inlet and outlet 
combinations. Meter relocaters, couplings and stops. 


Curb Stop = Inverted and upright 
key. Regular and Minneapolis pattern. Key is pre- 
cision ground and lapped into body. All types of 
inlets and outlets. Sizes 4” through 2”. 


—— = oy Oe 


Gooseneck ® Wiped joint, lead flange 
and solder joint types. Sizes &” through 2”. Lengths 
18” through 36”. Branch types also available. 


Gate Vaive = Rising 
and non-rising stem. “O” ring or 


eM : 
Corporation Stop 4¥ conventional stem packing. Exclu- 


be inserted into main under pressure. Precision " Ag 
ground key individually lapped into body, assuring pierre eee 
positive shut-off. Variety of inlets and outlets. perimeter of discs. Variety of ends 


Sizes %” through 2”. for any main, Sizes 2” through 48”. 


If you are not familiar with the complete Ae U & L L ia & C oO ° 


line of Mueller water distribution products 
and the equipment with which they are in- 
stalled, contact your Mueller Representa- 


tive or write direct for Catalog W-96. MAIN OFFICE & FACTORY DECATUR, ILLINOIS 


Dependable Since 1857 





Transite Pressure Pipe assures 
dependable service through the years 


ENGINEERSand city officials face much 
the same problem in pipe selection. 
It is twofold: (1) How to make sure 
the community gets many long years 
of trouble-free performance from its 
pressure mains, and (2) Howto do this 
as economically as possible by choos- 
ing pipe for durability plus savings. 

Iransite® Pressure Pipe is solving 
this problem in hundreds of munici- 
palities and water districts from coast 
to coast. Here’s why. An asbestos- 


cement product, strong and durable 
and highly resistant to corrosion, it 
has effected economies in installation 
as well as operation. 


For example, the community bene- 
fits even at the very outset, since both 
handling and assembly of Transite 
Pressure Pipe are so simple that crews 
can install as fast as trench is opened. 
This means lower installed costs. 

Another Transite Pipe characteris- 
tic instantly recognized by engineers 


as of major importance is its smooth 
interior that stays smooth. This pro- 
vides maintained high flow capacity. 
(Flow coefficient is C-140.) 


7 r 7 


For further information about 
Transite Pressure Pipe with the Ring- 
Tite® Coupling, write for Booklet 
TR-160A. Address Johns-Manville, 
Box 60, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


Johns-Manville TRANSITE PRESSURE PIPE 


WITH THE RING-TITE® COUPLING 
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Valdese Filtration Piant (below), 
designed by W. K. Dickson & Co., 
built by Boyd and Goforth, Inc. 
Complete operating data for the plant 
is concentrated on a single 

Brown instrument panei, at left. 
Below at left is one of the consoles for 
controlling filter operation. 


Honeywell engineered instrumentation 


automatically controls rapid sand filters 


ONTROL of rapid sand filters, at the Valdese Water 

Filtration Plant, Valdese, N. C., is designed for 
maximum simplicity and convenience. From the central 
Brown instrument panel, operators have complete 
supervisory data on the entire operation . . . supple- 
mented by individual console control of filtration rate 
and backwashing. 


The Honeywell control system provides direct pneumatic 
operation of filter control valves, without need for the 
complexities of pneumatic-hydraulic relays. Valves 16” 
and larger can be opened or closed at the turn of a 
switch. Rate of filtration, too, is a single switch adjust- 
ment. Control is so designed that the plant automati- 
cally shuts down when levels in the reservoir and clear 
wells reach maximum limits. 


This simplified system assures reduced costs for initial 
installation and for day-to-day operation of the plant. 
It provides maximum economy of treatment agents and 
water, through close correlation with laboratory testing. 
Pipe galleries stay clean and dry. And operators can 
supervise the functioning of the plant efficiently, with- 
out waste of time and power. 


For the new water or waste treatment facilities you are 
planning, it will pay to have a Honeywell field man 
discuss Honeywell’s field-proven new automatic filter 
control, with you and your consulting engineer. Call 
him today ... he’s as near to you as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, Wayne and Windrim Avenues, Philadelphia 
44, Pa.—in Canada, Toronto 17, Ontario. 


MINN EBAPOLIS 


Honeywell 


BROWN 


INSTRUMENTS 


Fits ww Coutttols 
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IN THE SKIES... 
— hands, too) 


To keep pace with America’s constantly increasing demand for water, you need 


the help of the elements. And the public. 
We can lend a hand there. 


Our national advertising stresses advance planning 
of water facilities...warns millions of Americans— 
homeowners, apartment dwellers, industrialists about 
waste, pollution, the need for efficient water systems. 
It points out the need for new water sources, adequate 
treatment and distribution, realistic water rates, far- 
sighted water legislation ... all the facts the public 
must know to cooperate intelligently with you and your 
fellow water officials in your difficult job of keeping 
America plentifully supplied with water—now and in 


the future. 


CAST IRON PIPE. Serves for Centuries! 


For over 70 public utilities in the United States and 
Canada, cast iron mains laid over a century ago are 
still serving dependably. This long, trouble-free serv- 
ice means lower maintenance costs ... fewer tax dollars 
expended ... fewer headaches for the waterworks offi- 


cials who specify cast iron. 


And today, modernized cast iron pipe, centrifugally 
cast, is even more rugged, uniform, durable. When 
needed, it’s available with cement-lining to assure sus- This rugged old cast iron water main, still 


tained carrying capacity throughout its generations of serving and saving tax dollars for the citi- 


service. zens of Detroit, Michigan, is now in its 115th 


The next time you plan extensions to your distribu- year of dependable service. 


tion system remember, cast iron pipe means the ulti- 


mate in long term reliability and economy. 


Cast Lron Pipe Research Association, Thos. F. Wolfe. | cast Jinn] 


Managing Director, 122 So. Michigan Ave., Chicago 3, 
. ? The Q-Check stencilled on pipe is the Registered 
Illinois. Service Mark of the Cast Iron Pipe Research Association. 


» ry ike ie FOR MODERN WATER WORKS 
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Zeolite water softening unit 
at Cuyahoga Falls, Ohio. 
Aloxite® porous plates are 
installed in special vitrified 
tile plate holders that elimi- 
nate hold-down bolts. 


cuvAHOGA FALLs, ono, uses ALOXITE® porous piates 
IN ZEOLITE UNIT 


Over 2 years ago, under the direction of ing unit we have.” This experience with 
Superintendent L. F. Cook, the City of Cuya- Aloxite® plates for softening matches that of 
hoga Falls, Ohio, converted a filter into a progressive communities everywhere when 
gravity softener. They did it with Aloxite* they filter with Aloxite® underdrains for elimi- 
aluminum oxide porous plates installed in nation of upset beds...complete backwashing 
new vitrified tile plate holders developed by ... freedom from mudballs and minimum loss 
Consulting Engineer E. D. Barstow. Laterals of head. 
and strainers were removed and the use of 
gravel was eliminated. This pioneering method 56-page booklet tells how porous- 

‘ - plate underdrains can be applied to 
represents the first time that Barstow tile and virtually any filtration or diffusion 


operation. Write for your free 


Aloxite” plates have been used in a zeolite ents toheal 


softening unit. 


The new system handles 4-6 GPM per CA R BOR U N D U M 


sq ft. “It rinses more uniformly,” operating Qeaisteved Teale tind 


personnel report. “In fact, it’s the best-operat- Dept. X36, Refractories Division Perth Amboy, N. J. 
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THE REX VERTI-FLO 


works like magic in cutting 
high settling costs 


4 


246, 
— 
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These typical Verti-Flo users are getting increased 
efficiency...lower costs...clearer effluent 


Water Treatment Plants 
Fairmont, Minnesota 
U. S. Penitentiary, 
McNeil Island, Washington 
Ashland, Oregon 
Roseburg, Oregon 
Kansas State Penitentiary, 
Lansing, Kansas 
Corvallis, Oregon 
Florence, Oregon 
Valencia, Venezuela 
Sweet Home, Oregon 
Fort Wayne, Indiana 
Belleview, Washington 
Washington Water Power Co. 
Clarkston, Washington 
Somerset, Pennsylvania 


Federal Reformatory for Women 


Alderson, West Virginia 


Waste Treatment Plants 
Pentagon Building 
Arlington, Virginia 
Kirkland, Washington 

Industrial 

Waste Treatment Plants 


Johns-Manville Corp. 
Finderne, New Jersey 


Combined Locks Paper Co. 


Combined Locks, Wis. 
Kohler Company 
Kohler, Wisconsin 


Maynard Electric Steel 
Casting Company 
Milwaukee, Wisconsin 
The Ruberoid Company 
Bound Brook, New Jersey 
Wisconsin Car Wash Co. 
Milwaukee, Wisconsin 











The amazing ability of Rex Verti-Flo 
Clarifiers to reduce costs...assure clearer 
effluent ...increase over-all plant efficiency... 
is almost magical. Actually the Verti-Flo 
design divides a horizontal-flow settling tank 
into a series of smaller, vertical-flow cells. 


What does this unique design mean? 
It means more tank capacity—up to four 
times more than conventional settling tanks. 
In existing tanks, Verti-Flo will at least 
double your present capacity. In new 
construction, Verti-Flo® saves on both 
construction and equipment costs since you 
can plan for smaller tanks. Detention times 
are from one-fourth to one-half those 
required in conventional tanks and yet you 
get an effluent of maximum clarity. 


Whether you specify equipment or operate 
a plant, you should know the facts about 
Rex Verti-Flo. Why not have the 
advantages of Rex® Verti-Flo in your plant? 
For complete details, mail the coupon today 
for your copy of Bulletin 52-77. You’ll be 
happy you did. 


r 
/ CHAIN Belt Company 
/ 4610 W. Greenfield Ave. 

/ Milwaukee 1, Wis. 


CHAIN! BELT COMPANY 


Milwaukee 1, Wisconsin 


/ Send me my copy of informative Verti-Flo 
/ Bulletin No. 52-77. 
/ Name 
! Title 
| Address 
f City Se State 
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S&S Aeration periods are shorter . . 


Pa 


THIS IS THE CAVITATOR 


e for low cost treatment of domestic sewage and industrial wastes. 


e ideal for small communities . . subdivisions . . motels . . resorts. . 


schools . . industrial plants. 


Here are 9 reasons why the 
Cavitator is better: 


Purification efficiency is equal to or better than that 
obtained by means of conventional equipment for the 
activated sludge process. All Cavitator systems meet 
State Board of Health requirements. 


Oxygen transfer efficiency is 44% . . much higher than 
most conventional equipment which has efficiencies of 


5 to 10%. 


Only 135 cubic feet of air is required per pound of B.O.D. 
removed (domestic sewage) as compared to 800 to 
1000 cubic feet necessary for other types of equipment. 


co Original cost is low compared to any other type system, 


but purification is equal to that of the best activated 
sludge installations. Cavitation equipment is built to 
stand up under years of demanding service. 


approximately four 
hours for average maximum flow. This means smaller 
aeration tanks can be used . . another feature which 
contributes to lower first costs. 


G No blowers or compressors are required. There are 


no diffusion tubes nor plates to be installed . . and 
maintained. There is nothing to clog. The simple 
mechanism requires the minimum of maintenance and 
attention. 


Detergent foam is disintegrated. Foam forming on the 
liquid surface is drawn down the draft tube into the 
highly turbulent and aerated zone of the rotor where it 
is destroyed. 


Power consumption is no greater than that of con- 
ventional activated sludge plants . . yet purification 
efficiency is equal to if not better than that of any type 
activated sludge installation. 


Maintenance costs are low . . the mechanism simple 
to service. The entire Cavitator unit can be removed 
for inspection without draining the tank. 


—o ——_ 
Tan 
omy 


For detailed information, ask for your copy 
of the newly published, 12-page booklet, 
“., the CAVITATOR" 


1999-9 N. Ruby Street, Melrose Park, Illinois 
.. manufacturers of: distributors © clarifiers ¢ digesters * mechanical aerators * pneumatic sewage ejectors * centrifugal pumps 
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At the Benton Harbor, St. Joseph, 
Michigan, sewage treatment plant, 

as at many modern sewage treatment 
plants, digester gas is used as fuel for 
operation of the plant. To equalize the 
variable gas production with the demand, 
a 40-ft. diameter Hortonsphere® was 
installed. When gas is produced at a 
higher rate than usage, it is stored in 
the Hortonsphere. When the demand 
exceeds the supply, gas flows from the 
sphere to meet the demand. A system 
such as this permits the most efficient 
use of all gas produced. 


Further information, estimates or 
quotations on a Hortonsphere, or other 
welded steel plate structures may be 
obtained by writing our nearest office. 
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Oneida, Ltd.’ 


keeps waste quality “fit for a fishbowl”! 


wif? - 
rribe 


10 — ab ie 


. poe - Jy ‘ec 
- 
is 


a, 


ie + 
a 





| 
ie yt} —t 





—s 


ane! 


a" » > " — 
—— —_—_a/ ee 


... unique Foxboro 
centralized system 
automatically controls 
treatment - runs “sample” 
through aquarium! 


There's living proof that modern waste treatment tech- 
niques under Foxboro Automatic Control completely 
remove the “toxic threat” from plating wastes at 
Oneida, Ltd., Sherrill, N. Y. Goldfish and plants 
flourish in an aquarium through which a sample por- 
tion of the clear, treated effluent continuously flows! 


This “fishbowl check” is the end-point on the Fox- 
boro Graphic Control Panel which gives one operator 
complete command of the $1-million treatment plant. 
Foxboro Instrumentation automatically controls such 
functions as flow, level, chlorine dosage, and oxida- 
tion tank transfer . . . makes 20,000 g p.h. of complex 
wastes completely safe for aquatic life. 


*Monufocturers of Community Silverplate and Heirloom Sterling 





Single operator at Foxboro Graphic Control Panel (above) directs 
combined botch and continuous processes in this ultra-modern waste 
treatment plont at Oneida, Ltd., Sherrill, N. Y. Alkaline and acid 
wastes, containing oils, cyanides, and dissolved metals are made 
completely safe for discharge into tiny, nearby, Sconondoa Creek. 
Consulting Engineers: Westcott & Mapes, New Haven, Conn. 


Foxboro Control Systems are continually solving 
similar waste problems . . . recovering valuable by- 
products ... increasing use of re-circulated water... 
building better public relations. Write for complete 
information on instrumentation for your disposal 
problem. The Foxboro Company, 893 Neponset Ave.. 
Foxboro, Mass., U.S.A. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 


FOXBORO | Automatic Control for 


Reg. U.S. Pat. Of}. 
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for over 26 years 
U.S. Rubber Expansion Joints have 
been doing just that! 


New Orleans is a city nestled in a saucer. Surrounded on all sides by water, 
many of its areas are below sea level. Add to this, one of the heaviest rainfalls 
in the country (as much as 15 inches in 17 hours) and you can see that this 
glamour city could easily be flooded. 

But the New Orleans S&WB* keeps the city’s feet dry by means of a pump- 
ing system that carries off the rain. Turbo-generators supply the power not 
only to operate this drainage pumping system but also the separate sewage 
pumping and the water supply systems. 

26 years ago, one of these turbo-generators (in use 98% of the time) was 
equipped with 5 United States Rubber Company Expansion Joints. Why? To 
allow for contraction and expansion in pipe lines, and to counteract vibration. 
Says the Chief engineer of the S&WB: “The U. S. Joints have never failed in 
all that time. If any of them ever had, the turbine would be out of use.” 

U.S. Expansion Joints are widely used in the pipe lines of utility generating 

plants, municipal water supply systems, office and apartment buildings, ships 
Note great size of this U. S. Expansion — wherever pipe lines have to be protected against vibration, contraction and 
Joint installed on a generator in the New Potter say RE ETS aes mt «soll . 
Orleans S&WB plant at Eagle and Spruce expansion. These joints soon pay for themselves by eliminating expensive 
Sen maintenance and replacement in pipe lines. They eliminate noise. Once in- 
stalled, you can count on years of trouble-free service. Obtainable at any of 
the 27 “U.S.” District Sales Offices, or write us at Rockefeller Center, New 

York 20, N. Y. 


Mechanical Goods Division 
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Select TRANSITE® for more economical, tighter sewerage systems .. . 


Whether a new sewerage system is being planned 
or additions to an existing one are being made... 
engineer and contractor alike will find a combina- 
tion of qualities in performance-proved Transite 
Sewer Pipe that will fit their individual needs. They 
will find this holds true whether the local con- 
ditions call for (a) tight joints to protect against 


JM, 
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root growth and infiltration of ground water or (b) 
the strength and flow characteristics that mean defi- 
nite savings in the design stage, during trenching 
and installation, and in operation as well. 

For further information about Transite Sewer Pipe, 
write for Booklet TR-165A, Johns-Manville, Box 
60, New York 16, N.Y. 


Johns-Manville TRANSITE SEWER PIPE 


with the RING-TITE® Coupling 





COAGULANT 
With The Plus Factors 


Ferri-Floc gives smoother, more efficient and trouble free coagulation. Whatever your 
particular water treatment problem may be, you can depend on Ferri-Floc doing a more 
than adequate job and doing it efficiently and economically — Ferri Floc is a free flowing 
granular salt which can be fed with few modifications through any standard dry feed 
equipment. It is only mildly hygroscopic, thereby permitting easy and safe handling as 


well as storage in closed hoppers over long periods of time. 





Bacteria removal 


Turbidity removal 


WATER TREATMENT SULFUR DIOXIDE is effectively 

Efficient coagulation of surface or well waters. Aids taste veed for dechlorination in water 

and odor control — Effective in lime soda-ash softening. Se ee $6 we —_ 

Adaptable to treatment of nearly all industrial waters. 0 it tioks sree, manuel 
purification. 


SEWAGE TREATMENT 

Ferri-Floc coagulates water and wastes over wide pH ranges ee oe 
I é . 3 ° about 90% of the microorgan- 

—lIt provides efficient operation regardless of rapid varia- . (ze) jeme hermelly encountersdta 

tions of raw sewage, and is effective conditioning sludge watts tredhiahat mere easuunl> 

prior to vacuum filtration or drying on sand beds. ally then any other chemical. 


PREE BOOKLET 

Let us send you without charge, a 38 

page booklet that deals _ specifically 
TENNESSEE ike CORPORATION with all phases of coagulation—just 


send us a postal card. 


TEWMESSER CORPORATION 





617-29 Grant Building, Atlanta, Georgie 
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WATERTIGHT AMVIT JOINTED CLAY PIPE 
SAVES UP TO 12% ON INSTALLATION COSTS 


Says C. J. Pardun, President, C. J. Pardun & Son 


*“Daespice wet trench conditions, we were able to cut costs and 
installation time on laying a 10-inch sanitary line for the Borough of Milltown, 
New Jersey”, Mr. Pardun continues. 

“Just as important, Amvit jointed clay pipe makes a watertight line. 
Prevents ground water infiltration and saves pumping and treating thousands 
of gallons of waste water.” 

Borough Engineer The Amvit joint is built in, ready for installation. Since no special 
Robert J. Baier preparations are needed, the line is laid quickly and easily. Immediate back 
filling is possible. When the pipe is “pushed” together, the joint 
Contractor is in constant compression. Nothing, even water, can force its way in or out. 
C. J. Pardun & Son Amvit Jointed Clay Pipe is just one of the many products manufactured in 
our plants across the nation. American Vitrified Products Company also produces 
concrete pipe, clay pipe, flue liners—both glazed and unglazed and clay liner plates. 
For more information, write or call American Vitrified Products Company, 
National City Bank Building, Cleveland, Ohio, or our office nearest you. 


Borough of Milltown, N. J. 


ae 


SINCE 1900 


American Vitrified 


Products Company 
The Amvit joint is made of a new acid resistant plastic material with rubber character- en0eenaee. onre 
istics. Like the pipe, the joints will not be barmed by any condition of underground ; tinal 
service. The pipe is simply pushed together. The trench is then ready for backfilling. 








Plants Across the Nation... vex, indiana + Chicago, Illinois + Cleveland, Ohie + Crawfordsville, Indiana + Detroit, Michigan + East Liverpool, Ohie 
Fenton, Michigan + Grand Ledge, Michigan + Lisben, Ohie + Los Angeles, California + Milwaukee, Wisconsin + South Bend, indiena + Uhrichsville, Ohie 
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How to Lav Pipe Down a City Street The street you see in this picture is in a Toledo 


suburb, in Lucas County, Ohio. The pipe is a 16- 
foot length of prestressed concrete cylinder pipe, 
one of 941 pieces that were laid down residential 
and business streets of this area. Two pieces of 
equipment were used, a backhoe to dig the trench 
and lay the pipe, and a front end loader to back- 
fill. This type of pipe installs quickly, even in 
below-freezing weather, because of the simplicity 
of the steel-and-rubber joint, Traffic was main- 
tained during the entire job. 

When a concrete line is laid through city streets, 
the manufacturer furnishes a supply of bevel 
adapters to permit the crew to make on-the-spot 
turns to clear obstructions, A bevel adapter is a 
small special made up of a bell ring and a spigot 
ring set back-to-back at an angle of 2° or 4 

Concrete pipe is good for distribution and feeder 
lines like this one because of its strength. No con- 
crete pipe has ever been known to shatter and flood 
a city street. For more information on how to lay 
concrete pipe, write Price Brothers Company, 
Dayton 1, Ohio. 
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WITH 
TRIDENT 


AS YOU REPAIR 


... at only a fraction of the cost of new meters 


t's easy . . . and a proved economy . . . to keep 


your Trident water meters up to date. Parts made 
for modern Tridents, embodying every thoroughly 
tested advancement known to the science of meter- 
ing, are designed to fit into any Trident water 
meter of the same size and type . . . no matter 
how old. Every time you replace worn parts with 
genuine Trident parts, the meter’s ready for many 
more years of accurate service . . . at only a frac- 


tion of the cost of scrap-and-replace programs. 


No need to keep complicated stocks of parts 
for many models. Just keep the latest Trident parts 
on hand. Reordering and stock control are simple, 
and your meters never become obsolete. Training 
service men is easy, too. Not only is the Trident 
extremely simple and virtually fool-proof, but also 
your service men need learn only one model. 

This 50-year policy of Trident is your best assur- 
ance that the meters you buy today will earn maxi- 
mum revenue for your utility . . . with lowest yearly 
costs . . . for many years to come. 


NEPTUNE METER COMPANY 


19 West 50th Street © New York 20, N. Y. 


NEPTUNE METERS, LTD. 

















1430 Lakeshore Road @ Toronto 14, Ontario 


Branch Offices in Principal 
American and Canadian Cities 
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MIAMI’S new $5,000,000 Alexander Orr Jr. Water Treatment Plant and Pumping Station 


Miami’s Newest Water Plant 


Provides Softening, Activated Silica Coagulation, Filtration, 


Chlorination and Fluoridation 


HEN Miami’s Alexander Orr Jr. 

Water Treatment Plant went into 
service another milestone was passed 
In meeting water requirements for a 
fast growing population served by the 
municipal system of Miami, Fila., 
which has seen permanent connected 
population grow from 263,000 in 1945 
to 508,000 in 1955. Peak day pumpage 
mounted from 41.4 million gallons in 
1945 to 100.1 million gallons in 1955. 


Planning for the new plant began 
near the end of World War II. At that 
time additions were already planned to 
expand Miami's Hialeah Plant to 60 
mgd, and it was apparent that little 
area would be left at this site for fur- 
ther expansion. Furthermore, it was 
not considered advisable to increase 
draft on ground water in the Hialeah 
well fields since there were signs of 
salt water encroachment during dry 


periods. Accordingly comprehensive 
studies of ground water supply south- 
west of the city were undertaken. 

A general area about 14 miles south- 
west of downtown Miami was selected 
for study on the basis of distance from 
the bay and canals, to avoid salt water 
intrusion; and, from muck lands, to 
avoid highly-colored ground water. In 
1945 test wells were located in this 
area, and extensive studies were made 





by D. B. PRESTON and R. J. BREHM 


Mr. Preston is Sanitary Engineer of the Department of Water and Sewers, 


Miami, Florida. 


Mr. Brehm is Superintendent of Miami's new Alexander Orr Jr. Water 
Treatment Plant, as modern in design, equipment and treatment as it 


is functional. 

















D. B. Preston R. J. Brehm 
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MIAMI’S NEWEST WATER PLANT 


5 RB EP hors \ ' \ 


SUPPLY WELLS in Florida’s Everglades four miles west of the treatment plant 
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GENERAL PLAN OF ALEXANDER ORR. JR WATER TREATMENT PLANT 











GENERAL PLAN and flow sheet of the Alexander Orr jr. softening and filtration plant 
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LABORATORY (chemical and bacteriological) of the new plant 


jointly with the United States Geo- 
logical Survey. These studies estab- 
lished the site for a permanent well 
field and the new plant. 

The period between site selection 
and plant completion in 1954 saw a 
planned program of development and 
construction of the project within 
financing ability. In 1949 an emer- 
gency well supply, later to serve as the 
reserve well supply for the completed 
plant, was also developed ; and, a re- 
inforced concrete pipeline was laid 
from the site to the distribution sys- 
tem. In 1950 it was necessary to pump 
chlorinated well water, without fur- 
ther treatment, into the system to meet 
the demands which were exceeding 
the capacity of the Hialeah Water 
Treatment Plant. The emergency sup- 
ply was also treated with 15 parts per 
million of sodium silicate to retard 
iron precipitation. 


Water Quality 
and Treatment 


The Alexander Orr Jr. Water 
Treatment Plant is designed for a 
present rated capacity of 40 million 
gallons per day, with provisions for 
increase to 100 million gallons per day 
by future extension. A general plan 
and flow diagram of the plant is shown 
herewith 

Water is pumped from the wells to 
four up-flow clarifiers for lime soften- 


ing, with activated sodium silicate as 
a coagulant. The softened water flows 
by gravity to the recarbonation basin 
where scrubbed diesel engine exhaust 
gas is used as the source of carbon- 
dioxide. In the flume following recar- 
bonation, the water is chlorinated, and 
sodium silicofluoride solution is 
added to provide fluoridation of the 
supply. The water is then filtered and 
stored in the clear water reservoir for 
distribution by high pressure, diesel- 
operated pumps. Provisions are made 





TABLE 1 
Typical Average Analysis 


Finished 
Water 





Well 
Water 





pH 7.4 8.6 

Color 10.0 3.0 

Iron (Fe) 0.7 ppm trace 

Calcium (Ca) 81.0 ppm 24.0 ppm* 

Magnesium (Mg) 2.7 ppm 2.7 ppm 

Alkalinity (CaCO, ) 
Phenolphthalein 
Methy! Orange 

Hardness (CaCO,) 
Total 

Fluorides (F) 


2.0 ppm 
53.0 ppm 


0.0 ppm 
192.0 ppm 


213.0 ppm 
0.2 ppm 


74.0 ppm 
0.7 ppm* 
0.9 ppm* 





In summer 0.7 ppm (F) is carried; in winter 


0.9 ppm 





for chlorination of the filtered water 
if desired. 

The well water is relatively low in 
color and is free from tastes and 
odors. The total hardness, averaging 
about 213 ppm, is principally calcium 
bicarbonate hardness. The iron con- 
tent averages 0.7 ppm, and the natural 
fluoride content is 0.2 ppm. 

The total hardness of the finished 
water is maintained in the 70 to 80 
ppm range to match the hardness of 
the water turned out by the Hialeah 
Treatment Plant. The color of the 
finished water averages about 3 ppm 
and only a trace of iron is present. 
lable 1 shows the average analyses 
for raw and finished waters. 


The Wells and 
Pumping Facilities 


Six wells, located four miles west 
of the treatment plant, comprise the 
present development of the permanent 
well field, which is designed for a safe 
yield of 100 million gallons per day. 
Safe yield is the amount of water that 
can be drawn out during dry seasons 
without danger of causing encroach- 
ment of salt water from the bay. The 
acquifier is a very porous, sandy lime- 
stone. Each well was specified to yield 
7 million gallons per day with a draw- 
down not to exceed 9 feet. In practice, 
flows at the plant have ranged from 10 
mgd with one well running, to 46 mgd 
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MIAMI’S NEWEST WATER PLANT 


ACTIVATED SILICA system: silicate pumps and metering units in foreground, activation tank beyond 


running, and all measured 


drawdowns to date have been less than 


with six 
lL teet 
Che wells, located in a line at 320 
toot intervals, vary in depth from 90 
to 100 feet. They are constructed of 30 
inch diameter steel casing for at least 
5 feet 20 inch slotted 
steel casing for a minimum of 30 feet 


and 5 to 20 feet of open hole below the 


followed by 


slotted casing 
The well 


block and reinforced concrete design 


houses are of concrete 


with floor level 314 feet above grade 
for equipment protection in the event 
of flooding Byron- 
Jackson vertical turbine deep-well 
pumps are driven by 125 hp, 1200 
rpm, 2000 volt, General Electric drip- 
controlled by 


(see picture ) 


General 
rhe 
motors are equipped with heaters 
which automatically come on when the 
motor is shut off. This adjunct keeps 
the motor temperature above the dew 
point at all times. This is an important 
feature for intermittent service in high 


proot motors, 


Klectric reduced voltage starters 


humidity areas 

\ Builders-Providence remote con- 
trol system with dispatcher’s station 
on the main control panel at the treat- 
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ment plant is used for well operation 
his is a direct current, two wire, re- 
verse polarity system, using a relay 
board at the plant and a relay board at 
the most remote well house in the field 
The reserve well field consists of 
seven diesel engine powered wells at 
the plant site. These discharge into the 
48-inch diameter reinforced concrete 
pipe line from the permanent well 
field. These wells are capable of sup- 
plying the rated capacity of the plant 
in event of electric power failure at the 
permanent well field. They also can be 
operated during the winter season to 
reduce “on-peak demand” power 
charges. As future water demands in- 
crease, it is probable that they will be 
used to supplement the permanent well 
field until additional wells are con- 
structed. The reserve wells are of the 
same construction and depth as the 
supply wells. The pumps are Byron- 
Jackson vertical turbine deep well 
type, powered by General Motors 6- 
71, 130 hp diesel engines. 
Softening and 
Recarbonation 


Softening facilities at the plant con- 
sist of four Dorr “Hydrotreators.” 


These are solids contact upflow units, 
69 feet in diameter and 18 feet in 
depth, and are rated at 10 mgd each, 
plus a 33% overload. Actually good 
water has been produced consistently 
at 50% overload. The elevation of the 
sludge blanket in these units is main- 
tained by the vertical velocity of the 
water together with the rotary motion 
of the raw water distribution arms. 
Activated silica is added in the raw 
water pipe line just ahead of the soft- 
eners. Lime slurry is added, following 
the silica, at the floor of the softener 
through pipes located on the raw wa- 
ter distribution arms. This method of 
lime application insures complete and 
rapid mixing at the bottom of the 
sludge blanket. Softening is very rapid 
from this point on and is practically 
complete by the time the water passes 
upward through the blanket. Thor- 
ough mixing of the water and chem- 
ical in the presence of sludge is very 
important in the operation of this type 
softener. The enormous surface area 
presented by sludge particles for soft- 
ening reaction seems to be the main 
factor in the success of the solids con- 
tact type of softener. With a raw wa- 
ter alkalinity of 210 ppm, the units can 
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CENTRAL CONTROL board for the plant: supervisory control for well-field on lower right panel 


give an alkalinity reduction of 85 per 
cent with a consistent effluent turbid- 
ity of 4 to 5 ppm. Sludge is automati- 
cally evacuated from the softeners by 
gravity through air operated valves 
which are controlled by the flow of 
raw water to the plant. In addition, 
about 20 gpm of sludge is recirculated 
back to the lime slurry leaving the 
slaker. This helpful procedure has 
been highly successful in keeping lime 
slurry lines free of ring forming scale. 
\ fifteen acre lagoon provides disposal 
space for the sludge. Future expan- 
sion plans call for a lime recovery 
plant, similar to that at the Hialeah 
Plant, which will eliminate the sludge 
disposal problem. 

The water flows through an under- 
ground duct from the “Hydrotreat- 
ors” to the multiple unit recarbonation 
basin. The basin is 120 feet long and 
40 feet wide with a center baffle wall 
channeling the water over 12 sections 
of perforated pipe grids. There are 
three gas compressors, two rated at 
1075 cfm and driven by 75 hp motors, 
and one rated at 1400 cfm and driven 
by a 100 hp motor. These apply 
scrubbed diesel exhaust gas containing 
about 5.5 per cent carbon dioxide. The 


pH of the basin effluent is controlled 
by a Minneapolis- Honeywell ( Brown) 
recorder-controller which operates a 
vent-to-atmosphere in the gas line. 


The Filters 
and Appurtenances 

There are eight rapid sand filters, 
each 24 by 48 feet. Each unit is rated 
at 5 mgd at a filtering rate of 3 gpm 
per square foot. The filters contain 24 
inches of medium grade sand and 12 
inches of graded gravel over Wheeler 
bottoms. Concrete wash water troughs 
and Palmer surface wash systems are 
provided. Cathodic protection has re- 
cently been installed to prevent corro- 
sion of the surface wash piping. The 
filters are equipped with automatic 
level control. This maintains a preset 
level by varying the rate through the 
filters. Should the supply of water to 
the filters stop, the rate controllers will 
close when the water level falls below 
the preset elevation. 

The filter gallery is designed for 
maximum ease in equipment mainte- 
nance and replacement. The reinforced 
concrete influent and drain ducts are 
supported by columns down the center 
of the gallery. The 30-inch cast-iron 


wash water header is located inside of 
the drain duct. The use of Victaulic 
couplings were used to simplify future 
valve repair and replacement. Hy- 
draulically operated, rubber seat but- 
terfly valves are used for influent, 
effluent and drain service. On one fil- 
ter this type valve (Pratt) is also be- 
ing observed experimentally under 
wash water service conditions. 

Filter runs have averaged 150 to 
200 hours, with wash water less than 
one per cent of water processed. Wash 
water is discharged to a receiver basin, 
and from there is returned to the plant 
influent. 


Storage and Pumping 


Filtered water is stored in the clear 
well beneath the filters and in a 4- 
mg reservoir one-third underground. 
The four high pressure centrifugal 
pumps, each rated at 15.5 mgd at 225 
feet head at 880 rpm, are driven by 
825 hp, 4 cycle, supercharged, Worth- 
ington diesel engines. These pumps 
draw from a reinforced concrete box 
conduit between the reservoir and the 
pump room. One of the diesels also 
drives a 750 kva generator to supply 
all plant electrical power needs in the 
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RECLAIMED LIME feeder and slaker slurry pump in foreground, unslaked lime 


grit grinder beyond 


event of an emergency. This high 
pressure pumping station and equip- 
ment, unique in many respects, is to be 
described in some detail in a subse- 


quent article 


Chemical Handling 
and Feeding 


Che head house and chemical build- 
ing contain all chemical feeding and 
storage facilities with the exception of 
the equipment for chlorination. Plant 
offices, operators’ room and the labora- 
tories are located in the head house, 
and the 200,000 gallon wash water 
tank is architecturally hidden on the 
roof. A warehouse is located adjacent 
to the railroad siding and contains 
space for equipment, materials and 
vehicles. It also houses the machine 
and electrical maintenance shops. 

Quicklime is delivered in 18-ton 
loads by a specially designed trailer 
truck from the Department’s recalcin- 
ing plant located at the Hialeah Water 
Treatment Plant. The lime is moved 
directly from the truck to two, 300 ton 
bins by means of a Dracco, ten-ton per 
hour pneumatic conveying system. A 
third 300-ton bin is provided for fu- 
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ture needs. There are two Omega 
gravimetric belt type feeders with 
slakers rated at 3000 and 4000 pounds 
per hour, respectively. Lime require- 
ments average about 1000 pounds per 
million gallons for an alkalinity reduc- 
tion of 150 ppm. 

Sodium silicofluoride is purchased 
in 400 pound cardboard drums and is 
loaded into a 75 ton bin using the 
Dracco conveyor. An Omega “‘loss-in- 
weight” type feeder, rated at 100 
pounds per hour (equipped with dis- 
solver, solution pump and automatic 
control) provides for the addition of 
fluoride to recommended levels. 

Chlorine is purchased in 16-ton tank 
cars. The chlorine is drawn in liquid 
form directly from cars at their rail- 
road siding location. The chlorine 
room is in a separate building located 
outside the head house and contains 
two Wallace and Tiernan air operated 
chlorinators (each rated at 6000 
pounds per 24 hours), and two liquid 
chlorine evaporators. Chlorine is ap- 
plied prior to filtration at a rate of 
about 12 pounds per million gallons, 
giving a residual of about 0.5 ppm, 
after filtration and plant storage. 


Liquid sodium silicate is delivered 
to the plant in tank trucks and pumped 
to two, 12,000 gallon steel storage 
tanks. Activated silica is prepared in 
two, 10,000 gallon concrete tanks by 
batch process. It is diluted to 1.5 per 
cent and 60 per cent activated with 
carbon dioxide using diesel exhaust 
gas. A dosage of 2 ppm as SiOz is 
applied to the raw water just prior to 
softening. 


General 


The plant operating room is 
equipped with a control board which 
has indicating and recording meters 
and an alarm and indicating panel for 
all plant operations. 

With diesel engines on seven re- 
serve well pumping units and on all 
high pressure plant discharge pumps 
and with a 750-kva generator on the 
mainshaft of one of the large engines 
the plant will be able to deliver its full 
capacity without any outside power 
source whatever during hurricanes or 
other emergencies. 

The Engineering Division of the 
Miami Department of Water and 
Sewers performed the planning and 
design of the plant under the direction 
of Mr. F. H. Weed. The general 
structural contractors were Fred 
Howland, Inc., and Deigaard and 
Preston Builders. The general me- 
chanical contractors were Pitt Con- 
struction Co., the Dorr Co., and the 
Worthington Corporation. 

Expenditures for the project are 
shown in the following tabulation : 
$ 159,570 

256,480 

168,590 


. 703,490 
. 3,491,010 


Land . 

Reserve Wells... 
Permanent Wells... 
Supply Main 
Treatment Plant 


Total $4,779,140 

The operation and management of 
the Department of Water and Sewers 
for the City of Miami is performed by 
the Water and Sewer Board, whose 
membership is composed of five inde- 
pendent business men with Mr. J. E. 
Preston, Chairman. Mr. W. A. Glass 
was Director of the Department dur- 
ing the construction of the project, 
and Mr. C. F. Wertz represented the 
Department’s Consulting Engineers, 
Day and Zimmermann, as Resident 
Engineer. Mr. Wertz became Director 
of the Department of Water and Sew- 
ers on July 1, 1955. 


(Ep. Note: As stated by the authors, the 
diesel powered high service pumping sta- 
tion, unique in many respects, is to be the 
subject of a separate article in a near future 
issue of Water and Sewage Works.) 





The Small Water Utility’s 
Responsibility to the Consumer 


wit does the average consumer 
know or think about the water 
utility? Does he appreciate the fact 
that the system has been installed for 
his benefit and that he can expect to 
be furnished reasonable service 24 
hours each day. Conversely, does the 
water utility realize that it is obli- 
gated (and expected) to furnish such 
service 24 hours each day? 

[he term “reasonable service” 
means that the water utility will main- 
tain adequate pressure and volume 
in its mains to provide adequate pres- 
sure and volume at the meter for the 
use of residences, apartment houses, 
business establishments, country clubs, 
etc. It also means that the quality of 
the water will at all times be safe and 
satisfactory. 

Safe and satisfactory should be 
qualified as follows: “Safe,” means 
bacteriologically and chemically safe ; 
that is, free from bacteria or other 
substances capable of causing disease ; 
“satisfactory,” means a water free 
from noticeable taste and odor, color 
and turbidity and, depending on local 
conditions, other factors, such as 
hardness and iron. 

More recently, fluoridation has 
been receiving considerable attention, 
both pro and con. However, the move 
to fluoridation usually starts with a 
local organization other than the wa- 
ter utility. 

Fire protection is another service 
that the consumer can justifiably be 
concerned about. Are the mains of 
sufficient size to adequately supply fire 
hydrants? Is the source of supply, the 
purification facilities, the pumping 
equipment and the storage adequate 
to meet the requirements of the Fire 
Underwriters ? 


Is the Office Efficient? 

Is the office accessible, particularly, 
for bringing grievances to manage- 
ment and for the payment of water 
bills? If not, has consideration been 
given to collection of bills through 
other agencies, such as another utility, 
banks and stores? This is an impor- 
tant public relations feature and indi- 
cates that the water utility is thinking 
of the convenience of the consumer. 

Are the employees in the office 
properly trained to meet the public? 
Are they entirely familiar with the 
policies of the utility ? Are they polite, 
tactful and diplomatic ? 





by A. E. CLARK 

Mr. Clark is Manager of the Nashville Suburban 
Utility District, Nashville, Tenn. In this article, one 
of a series on the operation of small water works, 
he points out some of the basic factors such utilities 
must recognize in their dealings with their con- 


summers. 





Is the office well arranged, clean, 
well lighted ? The consumer forms his 
impressions of the utility by the ap- 
pearance of the office, as well as by 
the conduct of the employees with 
whom he comes in contact. Many con- 
tacts with the consumers are by tele- 
phone and at times a consumer will 
say things over the telephone that he 
would not say in the office. Is the office 
personnel properly trained in the use 
of the telephone? This is important, 
as the officials of the telephone com- 
pany will tell you, and they have had 
plenty of experience. They will also 
train the personnel if requested. 

Are the records adequate and read- 
ily accessible? A consumer has a tend- 
ency (in many cases with justifica- 
tion) to criticize a water utility when 
it takes an overly long time to look 
up a record; or when having to dis- 
cuss his request for information with 
another employee. He seems to get the 
idea that the office is not run in a 
business-like way. Another irritating 
procedure is to allow the customer to 
stand and wait at the counter, par- 
ticularly when there is no one else 
waiting. These are little things, but 
apparently they are very annoying to 
the customer. 


How Are Complaints Dealt-With? 


Are complaints handled properly ? 
All utilities are bothered with com- 
plaints. It is believed that many con- 
sumers make complaints knowing 
they are not justified, but taking the 
attitude that the utility might say yes. 
Complaints (particularly about high 
water bills) follow the seasons, us- 
ually being at a minimum in the win- 
ter and highest during the hot dry 
spells in the summer when water use 
is heaviest and pressure is likely 
to be lowest. 

It is believed that the utility is un- 


der obligation to the consumers where 
complaints are made relative to high 
water bills. Take into consideration 
that the average consumer has little 
idea as to the gallons per minute 
(much less cubic feet per minute) 
that can be used either for strictly 
household uses or outside, such as 
lawn, shrubbery and flower watering. 
On the other hand, the high bill might 
be caused by a leak or leaks. A little 
explanation of the average gallons 
per minute used by the hose, dish 
washer, automatic clothes washer, gar- 
bage disposal, baths, showers, etc., 
helps the consumer to realize that the 
quantity of water billed isn’t too high. 
A brief explanation of how a water 
meter operates helps, primarily, to 
show that it cannot register water con- 
sumption unless water is passing 
through it. A leak usually can be de- 
tected in a relatively short time; the 
same goes for a reread of the meter. 
Use of the “Meter Master,” which 
charts actual water flow through the 
meter for 24 hours or longer, solves 
many of the complaint problems. 

Handling many of the complaints 
tactfully and diplomatically is a most 
difficult job; particularly, as pre- 
viously stated, when the weather is hot 
and dry. It is believed, that the aver- 
age consumer has little idea of the 
quantity of water he uses. He will 
start using the hose at, say, 5 p.m. 
and allow it to run until 8 or 9 p.m. 
Say he waters continuously for 3 
hours each evening and the pressure 
and volume is such that he uses 5 
gpm. In the 3 hours that he will use 
the hose for sprinkler operation the 
meter will register 900 gallons, plus 
whatever use there is above that. If 
he waters the lawn, shrubbery and 
flowers 20 days of the month, during 
this time he will have used 18,000 gal- 
lons in addition to normal uses. 
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lhe usual statement made by the 
complaining customer is that the 
amount of water billed couldn't pos- 
sibly have been used and that even 
if the hose was used 24 hours a day 
that amount of water wouldn't run 
through it. Another is, the meter must 
be wrong; or, it was either not read 
or was read wrong. They also say the 
meter was not read because they saw 
some dirt or grass on the meter box 
cover and it is still there; therefore, 
it was not read. All of these com- 
plaints require answers 

When a meter reading seems too 
are these meters reread to be 
a mistake has not been made? 
check made for leaks, which 


high 
sure 


Is a 


might account for some of the higher 
usage, or is the “Meter Master” con- 
nected to the meier to take 
chart of actual usage ? 
Some of the customers state quite 
definitely that the hose was not used 


a 24-hour 


or if it was it was “very little, just 
to water a few flowers.” In such cases 
the condition of the lawn will at times 
refute his statement that the hose was 
lhe clerk handling such 
complaints must be diplomatic and 
tactful in handling this type of com- 
likes to be 
proved either ignorant or wrong. 


not used 


plaint, because nobody 


Outside Employees 
held 


realize 


Do the and 


roremen 


superintendent 
that they have 
certain responsibilities to the con- 
for instance, that there 
sa main break and it washes a gravel 
and also some of the lawn. 
lhe break is bevond their control and 
everything is done to repair it as soon 


sumers ay, 


driveway 


as possible 

\re those in the area affected told 
of the What is done about the 
driveway and lawn? The water utility 
in general will replace the driveway 
and also the lawn as near its normal 
The cost is us- 
ually minor compared with the cost 
of the break and the resulting loss of 


break 


condition as possible 


water 
lf a new main is being installed in 
replacing an old one, are the 
notified in that 
this is going to be done and told of 
the resulting benefits to them? Are 
they told that they might be 
venienced a little, but that everything 
will be make it as 
as possible? In trench 
across a driveway has to be left open 
owner told that it 
bridged ? Is the 
instructed that they are not to 
paper or from their 
lunch on the lawns or in the street 
and not to trespass on the lawn? The 
has a responsibility to the con- 


a street, 


consumers advance 


incon- 


possible done to 


short case a 


over night is the 
will be temporarily 
crew 


throw scraps 
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sumer, even though the work being 
done is for the consumer's benefit. 


Can We Over-Stress Public Relations? 

A water utility can view the whole 
situation from two angles: (a) What 
bearing will the work have on public 
relations ; and (b) What bearing will 
the work have on bettering the service 
to one consumer or a relatively large 
number ? 

It seems that sometimes too much 
stress is put on public relations when 
really much that is done is the result 
of a direct obligation to the consumer. 
This is not to mean that having and 
maintaining good public relations is 
not important, because it is. The util- 
ity needs good public relations, but on 
the other hand the rates are set by the 
municipality or the Public Utilities 
Commission and they must be paid by 
the consumers, the majority of whom 
pay them without question. 

Cherefore, since the consumer is 
paying what the utility asks, without 
question, he is entitled to good serv- 
ice, 24 hours a day, every day in the 
when failure is 
main break or an “act of 
which the utility has no 
control. Even under these conditions 
the consumer is due any information 
that can be given to him in regard to 
the cause of the trouble and the prob- 
able time of correction 

here is another very 
question which enters into this mat- 
ter of obligation of the water utility 
to the consumers. What is a reason- 
able quantity of water that should be 
available to each consumer ? Is it based 
on the normal quantities used during 
the cooler months or is it based on the 
maximum summer use with the idea 
of allowing the consumer to use any 
amount of water he desires, including 
water for air conditioning 

Che average so-called “normal use” 
of water has increased considerably 
during the past ten years because of 
the availability and use of residential 
facilities which use more water. Also, 
during this time the economy of the 
whole country has been improving, 
with a resultant increased water use 
for keeping lawns green, watering 
flower gardens, swimming pools, air 
cooling, general outdoor use. 

This, then, itself into a 
question of finances. Is the utility 
financially able to keep abreast of the 
required improvements to furnish the 
quantity of water the consumer de- 
sires at any time he desires it during 
the year: 

It also poses the question of wheth- 
er the utility is “obligated” to allow 
unlimited use of water, because under 
this condition there is almost bound 
to be inequalities. A certain area 


vear service 
due to a 


{ 70d” over 


except 


important 


resolves 


would possibly get all the water it 
desired, but in doing this it could 
create a shortage in other areas. 

If unlimited use of water is allowed, 
are the consumers willing to pay in- 
creased water rates to make the neces- 
sary improvements to give them this 
service ? 


The Water Supply Situation 
Becoming Serious 


The water situation in many com- 
munities is becoming a serious prob- 
lem and questions such as the fore- 
going must be answered. The basic 
information required by a utility is to 
know what the problem is and how it 
can be solved. 

Many times this will require a com- 
prehensive survey of the entire system 
with recommendations for improve- 
ments. This does not necessarily mean 
that all the improvements must be 
carried out immediately, but they can 
be set up on a year-to-year program. 

The unprecedented growth in a 
large number of communities calls 
for a prediction into the future, which 
is much more difficult at present than 
it used to be. It still leaves the utility 
in the position of having an obligation 
to serve those in the future. This is a 
situation to which many utilities have 
apparently given too little thought and 
study. 

The most practicable manner in 
which to handle these problems is to 
make every effort to foresee them be- 
fore they become acute. Many will 
say they have realized their problems 
but lacked the funds to correct them. 
\ consumer who either has insuffi- 
cient water or is without it at times 
is difficult to deal with. He is also 
hard to convince that you are unable 
to help his condition immediately. 
One thing is certain; he has every 
right to expect reasonable service. 

There is also the obligation of the 
utility to raise the funds necessary 
to make the improvements. The ques- 
tion might be: There is not sufficient 
income to make the required exten- 
sions, or main replacement, etc. 

There are ways this can be handled. 
These include (a) increasing the wa- 
ter rates (they are in general too low 
now ), (b) issuing revenue bonds, (c) 
issuing general obligation bonds, and 
(d) issuing a combination of general 
obligation bonds and revenue bonds. 

The first two are based on the as- 
sumption that revenues of the water 
utility are not used for the purpose 
of carrying on other municipal func- 
tions. More often than not a water 
utility can operate satisfactorily, fi- 
nancing needed extensions and re- 
placements, if allowed the full use of 
its revenue. 





Control of Corrosion with Lime 


A review of basic principles and practical experience 
in corrective treatment of aggressive waters 


[ IS common knowledge that soft 

water containing dissolved oxygen 
and free carbon dioxide corrodes iron 
and steel pipe excessively. In accord- 
ance with the electro-chemical theory, 
oxygen is the direct corroding agent ; 
with the rate of corrosion governed 
by the reaction between the dissolved 
oxygen in the water and the film of 
atomic hydrogen at the surface of the 
metal. It is also known that the hy- 
drogen ion concentration of the 
water is not a factor in the initial de- 
posit of rust on clean or bright iron 
surfaces, since the initial rate of de- 
posit is about equal at pH values be- 
tween 5.0 and 9.0. After the initial 
rust coating has been deposited, con- 
tinued metal is in 
direct proportion to the porosity of 
this coating. Rust coating deposited 
on pipe walls from waters containing 
“aggressive” carbon dioxide is por 
ous, while that laid down in alkaline 
waters is compact and dense. Com 
pact coatings of iron oxide and cal 
cium carbonate will prevent diffusion 
of the dissolved oxygen in the water 
to the metal.' 

‘Aggressive’ carbon dioxide was 
the term employed by Tillmans? to 


corrosion of the 
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describe the corrosive action of carbon 
dioxide dissolved in soft waters hav- 
ing low pH values. Massink and Hey- 
mann® demonstrated that the aggres- 
siveness of the carbon dioxide is 
regulated by the total bicarbonate al- 
kalinity and pH of the water. To 
measure the aggressivity of carbon 
dioxide bearing waters, von Heyer 
developed the “marble test,” now used 
as standard procedure.* 


Cold Water vs Hot Water 


Neutralization of aggressive carbon 
dioxide by alkali retards cold water 
corrosion by stoichiometric reactions 
and by the precipitation of the dense 


iron oxide-calcium carbonate coating 
on the pipe surface. It is, therefore, 
an indirect method of control when 
the pH value is continuously main- 
tained at the calcium carbonate satur- 
ation point. The disappearance of 
“red’’ water denotes a sufficient con- 
trol for practical purposes. The rate 
of corrosion in iron pipe lines is in 
direct ratio to the reduction in dis- 
solved oxygen in the water during 
passage through the system. Routine 
testing for dissolved oxygen is the 
best criterion to determine the extent 
of corrosion and, conversely, the ef 
ficiency of the corrective treatment. 
Hot water corrosion, in relation to 
steam generation, is not eliminated by 





TABLE 1 


Monthly Average of pH Value 
Water Leaving Montebello Filters 
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TABLE 2 


Monthly Average of pH Value—1944-1950 
Water in the Distribution System, 47 Weekly Samples 
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CONTROL OF CORROSION WITH LIME 


TREATMENT TO PRODUCE A COATING OF CaCo; 
aCoz SOLUBILITY EQUILIBRIUM 
TREATMENT TO PREVENT 


IRON STAINS 


Sage os 





0 LJ ‘= ‘ 


200 250 300 350 


ALKALINITY 
Fig. 1—Relationship between alkalinity, pH, and calcium carbonate solubility 


this treatment, since the bicarbonate 
ion is formed by the neutralization of 
the free carbon dioxide. Upon heat- 
ing the water to boiling, the bicarbon- 
ate ion breaks down to free carbon 
dioxide and hydroxide, frequently 
producing corrosion in return con- 
densate lines. Treatment at the steam 
generating plant is required to over- 
come this condition. 


Treatment of Very Soft Waters 


\ soft water of less than 20 ppm 
(parts per million hardness) will have 


slight buffer action. Maintenance of 
the calcium carbonate equilibrium in 
this water through the addition of lime 
will require high pH values, resulting 
in caustic alkalinity. This is usually of 
minor importance to industry, but may 
be objectionable to the consumer in 
that it is apt to produce an unpalat- 
able taste. 

The Catskill water supply for New 
York City has a normal alkalinity of 
8 ppm. Hale® reports that neutraliza- 
tion of the free carbon dioxide in 
cold Catskill water with lime raised 
the pH value to between 9.7 and 9.9; 





TABLE 3 


pH Value during 1953—Average Weekly Samples 
Effect of Alkali Treatment on Water in Outlying Zones 





Second 


Month Zone 


7.4 


January 


7.4 


February 
March 7 
April 

May 

June 

July 

August 

September 

October 

November 

December 


Average 


Towson 


Reservoir 


Third 
Zone 


ton 7.4 16 
6 7.3 7.7 
7.3 ye 
7.4 7.8 
7.2 7.4 
7.3 7.6 
7.6 eee 
7.6 7.9 
eae y A 
7.4 7.6 
7.3 7.4 
7.3 7.5 
7.4 7.6 


Fourth 


Zone 
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Fig. 2—ENSLOW continuous stability in- 
dicator 


with 10 ppm excess calcium hydrox- 
ide the pH was 10.1; with 50 ppm it 
was 10.3-10.4; and with 100 parts per 
million it was 10.8. After 148 days, 
34-inch diameter black iron pipe 
was heavily coated by a soft sludge 
of calcium carbonate. Flow decreased 
as follows: 


55 per cent 
35 per cent 
20 per cent 
15 per cent 
10 per cent 

6 per cent 

8 per cent 
16 per cent 


Untreated water 

CO, just neutralized 
10 ppm excess lime 
20 ppm excess lime 
39 ppm excess lime 
40 ppm excess lime 
50 ppm excess lime 
100 ppm excess lime 


It may be concluded from these 
flow data that high line treatment is 
not practical for this soft water with- 
out periodic cleaning and flushing of 
the system. With a gravity flow sys- 
tem, cleaning and flushing would not 
be expensive in comparison to the 
cost of pipe renewal. The introduction 
to very soft waters of substances in- 
tended to increase buffer action and 
lower the pH value to the point suit- 
able for corrosion control is not usu- 
ally economically advantageous. Un- 
less cheap water is available for flush- 
ing, replacement of corroded pipe, due 
to its relatively short life, is the most 
practical procedure. 

It is apparent, therefore, that lime 
treatment to eliminate corrosion has 





its greatest value with waters having 
a hardness greater than 25 parts per 
million. 


Treatment Guides and Plant Control 

Baylis® in 1922 initiated pH con- 
trolled corrective treatment with lime 
as a function of water purification, 
using the Gunpowder River supply at 
Baltimore, Md. 

This river water is moderately hard, 
having the following average analy- 


SiS ; 


Alkalinity 35 
Soap hardness 38 ppm 
Bicarbonates 43 ppm 
Sulfates 7.9 ppm 
Free carbon dioxide 6 ppm 
pH 7.1 ppm 


ppm 


To facilitate plant operation Bay- 
lis? studied the solubility of calcium 
carbonate under varying conditions 
of pH value and total alkalinity and 
prepared curves revealing the calcium 
carbonate saturation point under these 
various conditions. Fig. 1 reveals these 
values and serves as a practical guide. 
These curves show, for instance, that 
with a total alkalinity of 50 ppm or 
less, a pH of 8 or more is required to 
obtain calcium carbonate saturation. 

Enslow® developed a continuous 
corrosion or stability indicator which 
maintains a constantly flowing sample 
of water at the calcium carbonate 
saturation point. This device (Fig. 2), 
permits testing for the correct pH 
and alkalinity of the treated water as 
often as desired, and without la- 
borious and time consuming opera- 
tions. Usually this device provides a 
4-hour contact period with the pow- 
dered calcium carbonate. Sampling of 
the water after passage through the 
stabilizer determines both the satur- 
ation point and criteria for plant con- 
trol. 

The value of corrective treatment 
with lime or other alkali depends up- 
on the constant maintenance of the 
hydrogen ion concentration (pH 
value) at the calcium carbonate satur- 
ation point, in order to maintain a 
thin but dense protective film. It can- 
not be an intermittent treatment, 
since at any time the water is below 
this pH value aggressive carbon di- 
oxide is present and will redissolve 
the coating previously precipitated. 

Accurate control of the lime dosage 
and precise pH values can best be ac- 
complished by the use of recording 
potentiometers. These devices (Fig. 
3), usually are actuated by glass elec- 
trodes, sensitive to pH values from 
2.0 to 12.0. The charts used on the 
potentiometer (Fig. 4), serve as a 
permanent record of the pH value of 
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the delivered water and history of 
treatment. This equipment is inex- 
pensive and trained technical skill is 
not required to keep it in good order. 

Commercial dry feeders and other 
appliances are avilable for the ap- 
plication of lime to a water supply. 
Either high-grade pebble caustic or 
hydrated lime may be used. The lar- 
ger water treatment plants find the 
caustic lime to be most economical 
when continuous dry feeders and 
slackers are utilized. 


Results of Lime Treatment 


Once calcium carbonate equilibri- 
um has been established, the water 
will remain stable, and the effect of 
lime treatment is apparent in pipe 
lines after a few months. For ex- 
ample, the calcium carbonate solu- 
bility point for the Gunpowder River 
water at Baltimore is at pH 7.8 with 
an alkalinity of 38 ppm. It will be 
noted® in Table 1 that the pH value 
of the water leaving the Montebello 
filters for the period 1944-50 aver- 
aged 7.9, and this characteristic was 
maintained during 1953. It is ap- 
parent that the water entering the 
distribution system has been contin- 
uously maintained at the calcium car- 
bonate saturation point. 

Table 2, taken from a previous 
publication,!® discloses that during the 
1944 to 1950 period the average pH 
value of the water in the first zone 
was 7.6; in the second zone, 7.5; in 
the third zone, 7.3; in the fourth 
zone, 7.3; and in the fifth zone, 7.3. 
Water in the third zone system may 
be obtained directly from second zone 
pumps or by gravity from the third 
zone reservoirs, and may therefore 
be a mixture of these two sources. 

To overcome this low alkalinity in 
the outlying zones, soda ash was ap- 
plied to the water as it entered the 
Towson and Pikesville reservoirs 
feeding the third, fourth and fifth 


— 


Fig. 3—TYPE of pH recording potentiom- 
eter 


zones. The operation began in the 
latter part of 1952, using a commer- 
cial dry feeder. The soda ash is 
dropped directly to the surface of the 
water, dissolving and dissipating 
through the reservoir with the flow. 
This material was selected since it 


was recognized that the application of 
lime to a secondary reservoir would, 


in all probability, precipitate calcium 
carbonate on the bottom, resulting in 
an increase in algae growths. 

Data from the Towson reservoir 
are more complete and this portion of 
the distribution system was selected 
for study. 

As shown® in Table 3 the average 
pH value of the water delivered to 
the Towson reservoir, during the year 
1953, from the second zone pumps 
was 7.5. Application of soda ash kept 
the water in this reservoir at pH 7.7 
and in the fourth zone at 7.6. Water 
in the third zone averaged pH 7.4 due 
to the admixture of water as previ 


Fig. 4—SPECIMEN chart of pH values produced by recording potentiometer 
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ously noted. Contrasting these values 
with those noted in Table 2, it is ap- 
parent that the addition of alkali to the 
reservoir water was beneficial. 

The soda ash treatment reduced 
‘rusty” water complaints in the sec- 
ond, third, fourth and fifth zones. 
lhe iron content before and after 
treatment is as follows: 


1944-1950 
0.03 ppm 
0.06 ppm 
0.15 ppm 
0.13 ppm 
0.27 ppm 


1953 
0.03 ppm 
0.04 ppm 
0.07 ppm 
0.03 ppm 
0.15 ppm 


1 


lt is apparent from the preceeding 
table that the addition of alkali in the 
third zone reservoirs reduced the dis- 
solved iron in the water, and it is ex- 
pected that future complains will be 
ita minimum. 

\bout 3,587.02 million gallons of 
vater per year, or 9.8 million gallons 
per day, was displaced in the Tow- 
son reservoir. Due to mechanical dif- 
culties, the soda ash application was 
below standard in January, March 
and November. The minimum ap- 
plication was 0.49 ppm in November 
and the maximum 1.54 ppm in De- 
During the year, 37,800 
pounds of soda ash were used, aver- 
aging 3,150 pounds per month 
ords were kept on a monthly basis and 
daily dosage was not obtainable. Aver- 
ized monthly data corresponded toa 
daily application of 1.27 ppm. 


cember 


Rec- 


Che treatment is relatively expen- 

but is considered to be justi 
reduced the 
weekly and other periodic 
flushing of the mains in these zones 
he volume of flushing water was of 
considerable magnitude, amounting to 
million gallons vearly. The 
soda ash treatment cost $1,582.43 in 


1953 


fied since it water 


vasted by 


has 


several 


including depreciation of equip- 
ment and labor costs. This supple- 
mental treatment 1s equivalent to a 
cost of $0.34 per ppm per million gal 
lons to raise the pH from 7.5 to 7.7, 
and is in sharp contrast to the cost of 
ive treatment at the filter plant 
which is $0.07 per ppm per million 
gallons to raise the pH from 7.1 to 


+] 


correct 


Summary and Conclusions 


Che principles of the electro-chem- 
ical corrosion of iron and steel pipe 


] 


by low alkalinity waters containing 
aggressive’ carbon dioxide have been 
re\ iewed 

lhe fixation of aggressive carbon 
by adding the correct quan- 
tity of lime to water causes a dense, 
compact coating of calcium carbonate- 
ferric oxide to be deposited on the 


dioxide 
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pipe walls. This coating, if of proper 
density, prevents the diffusion of the 
dissolved oxygen in the water to the 
hydrogen film on the iron, thereby 
retarding corrosion. Rust deposited 
when the water is below the calcium 
carbonate saturation point permits 
diffusion of the dissolved oxygen and 
does not check corrosion. 

The treatment is not satisfactory 
for waters very low in alkalinity (10 
ppm or less) since overly high pH 
values are required, depositing a soft 
fluffy sludge-like coating in the pipe 
lines. This sludge is porous and is 
sometimes of sufficient magnitude to 
retard flow. 

\ water maintained at the calcium 
carbonate saturation point has a stable 
hydrogen ion concentration, and the 
pH value usually is unchanged in 
passing through a closed distribution 
system. It is apparent that the mainte- 
nance of non-corrosive water in the 
outlying sections of a large distribu- 
tion system which includes a series of 
open balancing reservoirs requires 
secondary treatment with alkali. For 
many reasons, caustic soda or soda 
ash is the compound of choice. The 
high cost of the treatment, $0.34 ppm 
per million gallons, is justified, since 
both periodic flushing of the system 
and consumer complaints are reduced 
to a minimum. 

There is an extensive investment in 
iron and steel pipe in water systems ; 


these pipe lines need protection 
against internal corrosion. Alkali 
treatment, preferably with lime since 
it is the cheapest compound, is eco- 
nomically justified with fairly cor- 
rosive water since corrosion costs 
greatly exceed treatment costs. Based 
upon public water supply experience, 
it is believed that corrective treatment 
with lime (and, when needed, with 
soda ash or caustic soda) will produce 
a water of considerable economic 
value to many industries. 
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Water Rights Held 
Subject to Taxation 


\ssessment by Inyo County for 
taxes of surface and subsurface water 
rights retained by the City of Los An- 
geles on sale of pri yperty by the De- 
partment of Water and Power was 
given the “green light” recently by the 
Board of Equalization 

\t the same time, the board ruled 
that assessing for years prior to 1955- 
56 as having 
could not be done 

Che ruling, handed down with a let- 
ter covering the decision, is the result 
of a hearing held before the Board of 
Equalization in August, 1955. 

Under the terms of the ruling the 
assessments on three parcels of prop- 
erty in Independence, Calif., were in 
accordance with law and next year the 
county may levy tax assessments on 
the surface and subsurface water 
rights of some 3,000 parcels in Inyo 
County. 

The rate of assessment, as set forth 
in the ruling, is 25 per cent of the as- 
sessed value of the particular piece of 
property, figuring that the water 
rights are a part of the property. 

The ruling was the result of a peti- 


“escaped assessment” 


tion by the Department of Water and 
Power for the “review, equalization 
and cancellation of certain 
ments upon its property imposed by 
the County of Inyo.” 

The ruling is expected to bring the 
county approximately $50,000 yearly 
in additional taxes 


assess- 


“Every time | think for sure that I’m on 
hear nuthin’ but like 
somebody sowing wood.” 


that pipe line | can’t 
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WATER FILTRATION plant at Charlottesville, Va., showing chemical feed building, mixing basins and superintendent's house 


Experiences with Activated Silica 
at Charlottesville, Virginia 


AW WATER treatment at the 

Charlottesville, Va., filtration plant 
presents two major problems in the 
form of red water control and proper 
coagulation. This paper deals solely 
however, with the coagulation prob 
lems 

The water which comes from im 
pounding dams on small mountain 
streams, has a total alkalinity of 8 to 
16 ppm, hardness 6 to 18 ppm, total 
solids 30 to 50 ppm, color 5 to 200 
ppm, and turbidity 5 to 50 ppm. After 
heavy rains the turbidity may go as 
high as 100 ppm for a few days 

Prior to 1950 the only treatment of 
the water was chlorination, although 
lime was applied for a few months at 
the raw water line in an attempt to 





by C. G. HANEY 
Superintendent of Filtration, 
Charlottesville, Va. 








eliminate tubercules in the water main 
\lso prior to 1950, the water plant did 
not have any settling or raw water 
treating facilities. To remove the tur 
bidity and part of the color, the water 
was passed through aerators and then 
through slow sand filters 

During these years, the filter runs 
were very short. During the peak sea 
sons, raw water was by-passed around 
the filters to meet the demand. The 
slow sand filters clogged so deep it 
was impossible to keep them clean 

In 1950, the new raw water treat 
ment plant was put into operation 
From 1950 to August 1954 the treated 
water was applied to slow sand filters 
During this period the water was co 
agulated only when it was absolutely 
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RAPID SAND FILTER operating floor, office and laboratory, with control panel at right 


necessary ; at those times the floc was 
ery poor (pin-point). 

At times the plant effluent had 65 
ppm color. When coagulation was ap- 
plied the color was reduced. The re- 
sults were far from desirable, how 
ever, because the floc would carry over 
onto the slow sand filters and make it 
impossible to run the plant at its rated 
capacity of 3.5 mgd. To wash one slow 
filter (there are six) the unit 
out of service for 24 hours 
and it required nine men nine hours to 
wash and re place the sand 

Tests were made using aluminum 
und iron salts, lime, fullers earth, and 

In these tests the floc 
built up to the point 
where it would settle properly 

\fter these early tests the same co- 
agulants were used with sodium sili- 
cate. Using the sodium silicate, a very 
dense floc was formed with the same 
alum and lime dosages, and the color 
was reduced from 55 ppm to 5 ppm. 
The settled water with the silicate 
treatment was a better water than the 
effluent from the slow sand filters 
with coagulation prior to filtering. 

In August 1953, a Wallace and 


sand 


3 
would be 


bleaching clays 


could not be 
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Tiernan “Silactor” was purchased. 
[his is a continuous method of acti- 
vating the silicate with chlorine. The 
silicate is pumped from the drum to 
the mixing jar with a silicate feeder. 
\t this point the chlorine is added and 
there is approximately 2 minutes mix- 
ing before the solution is pumped into 
the flash mixer. 

It has been found that a silica dos- 
age 2 to 3 ppm and gel time of 10 to 
15 minutes give the best results. How- 
ever, a dosage of from | to 5 ppm and 
a gel time of from 5 to 30 minutes 
gives a very good floc. 

\ll the raw water is treated by a 
flash mixer located in the chemical 
building. This flash mixer is used to 
apply the silicate, alum, lime, and so- 
dium silicofluoride. The alum is added 
at the point where the water enters 
the mixer, the lime and silicate in 
the vortex of the mixing unit. The 
fluoride also is added at this latter 
point 

From the mixer the water spills 
over a step-type aerator, then into the 
flocculation chambers. The flash mix- 
ing and spill period is approximately 
6 minutes. The flocculation time is ap- 


proximately 60 minutes. A_ settling 
period of 4 hours is provided in a 
basin having a brick stilling wall with 
every fourth brick out in every third 
row. The alum dosage varies from 
0.75 to 1.5 grains per gallon, and the 
lime dosage from 0.2 to 0.7 grains per 
gallon. 

When coagulating without silicate 
a very fine pinpoint floc is formed and 
at times when a larger particle is 
formed the floc is very fragile and 
light. When the silicate is added a very 
dense and tough floc is formed. This 
settles out in the first third of the set- 
tling basins and inside the stilling wall. 
During heavy runs coagulation is car- 
ried out at pH 6.3; when removing 
color, at pH 5.3 to 5.6. At the intake 
chlorine is applied at the rate of 3 
ppm and Calgon at the rate of 2 to 3 
ppm. This gives a chlorine residual of 
0.15 to 0.50 ppm, metaphosphate at 
0.5 ppm, and ortho-phosphate at 0.3 
ppm. The phosphate, or Calgon, seems 
to have no apparent effect on the floc 
since the silicate treatment was started. 
It might, however, have caused the 
alum and lime floc to disperse. 

The Calgon, applied for the preven- 








tion of rust and tubercules in the 18- 
inch cast-iron main, is giving fine 
results. Both the Calgon and _ post- 
chlorination have 6 hours contact time 
before the water enters the chemical 
treatment plant. 


Two Plants Involved 


Che plant set-up is unusual, as both 
slow and rapid sand filters are pro- 
vided. The slow sand plant is rated at 
3.5 mgd and the rapid sand plant at 
5.0 mgd 

The rapid sand plant was put into 
operation August 6, 1955. This plant 
consists of five 1-mgd filters using 
sand media on Wheeler bottoms, with 
Palmer surface wash system (six per 
filter). This plant houses the office, 
laboratory, and control panel, as well 
as the post-lime, Calgon, and chlorine 
feeders. Filter runs vary from 24 to 
60 hours. The shorter runs are due to 
the personnel being new and lacking 
experience in the control of the chem- 
ical dosages required due to tempera- 
ture, alkalinity, and pH changes. 

Two different sources of supply are 
used. When switching from one to 
another, or blending, it takes time to 
train the men how to control the chem- 
ical feed. Since the new plant has been 
put into operation, the slow sand fil- 
ters are operated at a very low rate, or 
just enough to keep the sand from 
turning septic. The slow sand filters 
are kept in operating condition so they 
can be used when the demand exceeds 
5 mgd, the capacity of the rapid sand 
plant 

The operation of the Silactor has 
been excellent ; no operational or other 
difficulties have been experienced dur- 
ing the 15 months the unit has been in 
operation. The only care required has 
been a routine check on the settings 
and a daily cleaning of the reaction 
chamber 

Experience has shown it to be next 
to impossible to coagulate this water 
without the activated silica. With the 
limited space and the inexperienced 
filter plant help available, the batch 
treatment method would be very diffi- 


cult and messy. The Silactor makes 


EXPERIENCES WITH ACTIVATED SILICA 


7. 





a ee roe 
vain: PC 


ACTIVATED SILICA FEEDER installation, with auxiliary equipment at right and on 
wall bracket at left 


this operation a continuous one 

With the use of silica it has been 
found that temperature change does 
not seriously effect the coagulation, 
and that the filter runs were increased 
\s for the extent of saving on the 
amount of coagulant required, it is 
impossible to say. However, prior to 
the use of the silica it was impossible 
to make the floc desired. The floc 


formed was very light, fragile, and 


would carry over onto the filters. 

The silica has great 
in the treatment, but the chemical dos- 
ages still have to be varied to meet the 
seasonal changes in the raw water. 
During the Spring and Fall turnovers, 
when these changes are rapid, there 
may be periods of several hours when 
the floc is of poor quality. These con- 
ditions are due to the alum and lime 


dosages, which vary widely. 


been a asset 





White House Gets Water Meters 

An economy-minded Congress now 
within a few drips how 
used at the White 


can know 
much water is 
House 

lhe Army Corps of Engineers re 
cently completed installation of meters 
on water lines in accordance with a 
law passed by the 83rd Congress. 

The law requires the government to 
pay the District of Columbia by the 
for all water used in federal 


gallon 


buildings located in the district. Pre- 
viously the government paid a flat 
$1,000,000 a year for water. 

Meters have been installed in 95 per 
cent of the buildings, but the White 
House was not included 

John Kester, the engineers’ meter 
chief, said an estimated average of 
110,000 gallons of water flows through 
White House pipes each day. At least 
half of it is used in the air-condition- 
ing system, Kester said. ““Then there 


are the fountains,” he added. “And 
don't forget, every time you runa bath 
that’s 20 gallons. And every time you 
flush a toilet, that’s another eight.” 

Kester already have 
shown the getting 
water at bargain rates. The first year 
of metering the bill was $1,298,000 
and last year it was $1,302,000 

But he doesn’t think accurate meter- 
ing at the White House will increase 
the bill much 


said meters 


government was 
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WATER WORKS PRACTICES 








Filtration — Part l 


The Twenty-Eighth of a Series 


N MODERN WATER WORKS 

practice, the process of filtration is 
the central core of the whole treat- 
ment system for the purification of 
surface water supplies. Perhaps filtra- 
tion was used by the ancients. Cer- 
tainly it is known that the first filter 
patent was issued in France in 1745 
for a box filled with sponges and sev- 
eral operating filter plants were in- 
stalled in France, Scotland and Eng- 
land between 1790 and 1807. Today’s 
filtration plants are far more compli- 
cated, and more effective. 


A... Fundamentals 
l DEFINITIONS AND CLASSES 


a. Filtration is a process by which 
suspended and colloidal matter is re- 
moved from water as it passes through 
a porous material or substance. 

b. All filters operate on the basis 
of passage of water at one elevation 
or pressure to a lesser elevation or 
pressure 

1) Gravity filters are open to the 





by GEORGE E. SYMONS, Ph.D. 


Dr. Symons is Consultant and Technical Editor, 
Larchmont, N. Y. In this series he discusses Water 
Works Practices in the form of short course lectures. 
These are designed to assist plant operators, stu- 
dents, and ali who wish to review fundamentals in 


this field. 





atmosphere and operate on a differ- 
ence in elevation head. 

(2) Pressure filters operate in a 
closed system. 

(3) Vacuum filters are open to the 
atmosphere at the surface and are un- 
der an imposed vacuum on the effluent 
side of the unit. 

c. Filters are also classified accord- 
ing to the filter medium used. 

(1) Granular filter media is usually 
sand or anthracite coal. 

(2) Filter aid filters use such mate- 
rials as diatomaceous earth, Wollas- 












































Fig. 1—SCHEMATIC diagram of head loss in filters 
(H = Loss of head; N, = Negative head) 
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tonite, expanded perlite, etc. 

d. Gravity filters are divided into 
two classes according to rate of water 
passage per unit of surface area. 

(1) Slow sand filters 

(2) Rapid sand filters 

e. Other classification may be made 
on the basis of design or method of 
operation, but it is common practice 
to speak of filter types, of which the 
first five of the following list are most 
important. 

(1) Slow sand 

(2) Rapid sand 

(3) Pressure 

(4) Filter-aid 

(5) Multiple 

(6) Drifting sand 

(7) Upflow 

(8) Natural or infiltration gallery 

(9) So-called zeolite or base-ex- 
change filters are not filters at all, but 
have been termed so loosely, because 
they usually consist of a bed of porous 
granular material through which wa- 
ter passes. 


2... PRINCIPLES OF FILTRATION 


a. The process of filtration consists 
of several activities: Straining, sedi- 
mentation, flocculation and adhesion 
and, in some instances, biological ac- 
tivity. 

b. Straining takes place at the fil- 
ter’s surface, where removal takes 
place of particles larger than the open- 
ings between the filter medium 
particles. 

(1) In short, the particles removed 
(strained out) are larger than the 
pores or the passageways in the filter 
media. 








(2) Substances strained out at the 
surface form a mat which also act 
as strainer. 

.. This mat is termed “Schmutz 
decke,” a German word meaning 
“cover of filth.” 

...In sand filters, the mat may in 
clude bacteria and other organisms 
which grow and increase the “sticky” 
quality and straining effectiveness of 
the mat 

Chemical floc, particularly 
where iron salts are used for coagula- 
tion, builds a rather effective strain 
ing mat 

Filter-aid filters depend on the 
principle of adding a substance to 
form a mat in which pore size is con- 
trolled by the continuous addition of 
the filter-aid during filtering. 

(3) Mats on filters will always 
thickness and resistance to 
flow of water such that the capacity 
of the filter is reduced; at that time 
the filter mat must be removed. 

c. Sedimentation accounts for some 
removal of particles smaller than the 
pore space between sand grains, espe- 
cially in slow sand filters. 

(1) According to Hazen*, 
sixth of the sand grain surface faces 
upward, while one-half is in contact 


reach a 


one- 
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with other sand grains and one-third 
is exposed to scour. These horizontal 
surfaces act as a myriad of “trays” 
on which settling can take place. 

(2) Fair and Geyer have stated 
that in a slow sand filter, one meter 
deep, sedimentation will take place 
for particles which have 1/4000 the 
settling velocity and 1/60 the diame- 
ter of particles that will settle in a 
sedimentation basin of equal loading. 

d. Colloids always tend to precipi- 
tate on surfaces, particularly if the 
surface and the colloid are of opposite 
charge. 

(1) There is evidence to indicate 
that the flow through filters of natural 
waters with a pH above 7.0, creates 
a negative charge on the sand grain 
surfaces (probably by adsorption of 
hydroxyl ions), whereas the colloidal 
floc particles are usually positive in 
nature. 

(2) This adsorption and precipita- 
tion is a continuation of the basic 
flocculation begun after coagulation. 

(3) This action, by which particles 
smaller than the openings _between 
sand grains may be caught and held, 
has been likened to a log jam in a 
stream. A single log is but a small 
fraction of the stream width, but 
where many logs are floating, one 
catches on the bank, another catches 
on it and so on. 

(4) As the floc builds up between 


be 
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the sand grains, it restricts the flow 
of water and increases the velocity in 
the pores. This action carries non- 
flocculated colloids deeper into the 
sand bed: it also causes the floc to 
shear allowing particles to be carried 
deeper into the bed. 

(5) Efficiency of filtration de- 
creases with temperature rise, partly 
because this adsorption—flocculation 
diminishes and partly because the 
shear strength of the flocculated par- 
ticles decreases. 

e. Biological activity 
unimportant in water filtration, except 
as organisms contribute to the me 


is relatively 


chanical straining effect because of 
their “sticky” character and tendency 
to form a mat. In slow sand filters, 
the growth of organisms as a part of 
the mat development is more impor- 
tant than in rapid sand filters. 


3... HypRAULICS 


a. Water passing through porous 
material encounters a resistance to 
flow. The finer the pores, the more 
tortuous the path, and the rougher the 
surface of the media, the greater the 
resistance to flow. 

b. This frictional resistance can be 
calculated mathematically from con- 
siderations of filter media depth, size 


of media particles, stratifications of 
particles, pore openings, velocity of 
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Fig. 2—-CROSS-SECTION of covered slow sand filter 


flow, and viscosity, but its effect is best 
evidenced by loss of head through the 
filter medium 
c. Loss of head in a filter is equal 
to the vertical distance between the 
surface of the water in the filter and 
the elevation of the hydraulic grade 
line at the filter outlet 
Elevation of the hydraulic 
at the filter outlet is deter- 
mined by placing a piezometer tube in 
the effluent pipe and measuring the 
height of the water in the tube 
Fig, 1) 
[f the loss of head at any point 
filter exceeds the depth of water 


grade li 
grade line 


(sec 


i! i 
to that point, 
id this is indicated by the nega 
tive head (see Fig. 1). 

3) In pressure type filters, loss of 
head is indicated by a decrease in pres- 
influent and effluent 


a vacuum exists in the 


! 
hiter a 


sure between 
points 

d. The hydraulics of cleaning of 
filter media is discussed under a later 


section 


B... Slow Sand Filters 
l Dy SIGN 

filters are designed 
rates of from 2 to 
( See 


sand 
at low 


a. Slow 
to operate 
10 mil gal per acre per day 
Fig. 2) 

b. Beds are rectangular and cover 
from 0.5 to 1.5 acres each 

I) In small plants, at least two 
units are required, each large enough 
to supply the demand while one is be- 
ing cleaned 
>) Beds usually have concrete 
walls and bottoms 
sand filters may be cov- 


ered in cold climates to prevent freez- 


side 

3) Slow 
ing, or may be covered to prevent 
algae growth in the summer. When 
covered, the size is usually restricted 
to one acre or less 

c. The underdrain system usually 
consists of split tile laterals laid in 
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coarse with the laterals dis- 
charging into a main drain. 

(1) The main drain is placed be- 
neath the filter bottom to save depth. 

(2) The underdrain system re- 
quires large pipes to keep frictional 
resistance low, at least to 25 per cent 
of the loss occurring in the sand, when 


stone, 


clean 

d. Filter media consists of gravel 
and sand. 

(1) Bottom layer is gravel, approx- 
imately 12 in. deep, resting on the 
coarse stone of the underdrain system. 

(2) The sand layer is from 3 to 5 
ft deep. It is unstratified and has an 
effective size of 0.25 to 0.35 mm, with 
a uniformity coefficient of 1.75 to 
po 


é.4). 


... Effective size is that size (par- 
ticle diameter) for which 10 per cent 
(by weight) of the sand grains are 
smaller and 90 per cent are larger. 
Effective size is determined by a sieve 
analysis, in which the weight of sand 
retained on each sieve is determined. 

Uniformity coefficient is the 
ratio of (a) sieve opening (diameter 
of sand grain) which will pass 60 per 
cent (by weight) of the sand to (b) 
sieve opening (diameter of sand 
grain) which will pass 10 per cent (by 
weight) of the sand. The uniform- 
ity coefficient is 1.0 for material in 
which particles are all the same size, 
and increases as the grain size varies. 

e. Rate of filtration is measured by 
a differential producer meter, with 
flow recording and indicating instru- 
ments. 

f. Sand storage and washing equip- 
ment are essential appurtenances to 
slow sand filters. 


. . OPERATION 


a. Preparation of water before fil- 
tration usually consists of plain sedi- 
mentation, only. 

(1) In coarse 


several instances, 


rapid sand filters (roughing filters) 
are used ahead of slow sand filters. 

(2) Chemical coagulation is hardly 
ever used ahead of slow sand filters, 
except in a few isolated cases in the 
United States. 

b. Rate of flow is controlled be- 
tween 0.032 and 0.16 gpm per sq ft 
(2 to 10 mgad) with the most com- 
mon rate about 0.08 gpm per sq ft. 

(1) Flow rates are controlled man- 
ually, by hand operated valves, in ac- 
cord with flow indicating and record- 
ing instruments. 

(2) Depth of water over the sand 
is maintained at 4 ft. 

(3) Since bacterial slimes play an 
important part in the straining action 
of the filter mat, the effluent is wasted 
for several days until the filter “rip- 
ens.” — An alternative procedure op- 
erates the filter at a very low rate for 
several days. 

c. Filter runs between cleanings are 
from 20 to 60 days and probably aver- 
age 30 days. 

(1) Loss of head at the start of a 
filter run is 0.2 ft. 

(2) Loss of head reaches a maxi- 
mum of 4 to 6 ft at which time the 
filter must be cleaned. 

(3) Air binding may occur if the 
filter is operated at too great a loss of 
head. 

(4) Clogging may result from ex- 
cessive bacterial growth in the sand. 

d. Cleaning slow sand filters con- 
sists of these steps: 

(1) Draw down filter, i.e 
it; to expose sand surface. 

(2) Scrape and remove top '2 to 2 
in. of sand depending on mat thick- 
ness and depth of dirty sand. — The 
sand is piled in windrows for re- 
moval. 


empty 


Raking the sand will prolong 
the period between scrapings. 








Dirty Sand 


¢ Water 


| 


- i Dirty 


[ Water 


Clean Water | | Clean Sand 


and Water 


under press. 


Clean Wash 
Water 











ig. 3—SCHEMATIC diagram of sand 
washing device 





. Scraping is done with wide flat 
hand shovels. 

(3) Dirty sand is removed by hy- 
draulic ejector to a sand washer out- 
side the filter bed. 

(4) After the sand layer is re- 
moved, the filter is filled with water 
from below to prevent air trapping in 
the sand, and returned to operation 
with the effluent being wasted during 
the “ripening” process. 

(5) Dirty sand is washed in a de- 
vice which agitates the sand continu- 
ously in a stream of water. (See 
Fig. 3). 

(0) Washed sand is stored, to be 
replaced on the bed when successive 
cleanings have reduced the sand depth 
in the bed to 24 in. 

... Replacement may be by hand or 
by hydraulic means. 

e. Wash water required is approxi- 
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mately 0.2 to 0.6 per cent of the 
amount of water filtered. 

f. Cost of operation is lower than 
for rapid sand filters, but cost of con- 
struction is higher. Depreciation 
rates are lower than for rapid sand 
filters. 


3... RESULTS 

a. At rates of approximately 5 
mgad, slow sand filters will remove 
98 to 99 per cent of the bacteria in 
the water going onto the filter. 

(1) Slower rates will produce high- 
er removal efficiencies. 

(2) Chlorination before or.after fil- 
tration improves the bacterial quality 
of the effluent. 

b. Turbidity removal depends on 
the turbidity of the applied water. 

(1) Below 50 ppm, removal is al- 
most complete. 


111 
(2) Turbidities above 50 ppm 
(even up to 200 ppm) may be han- 
dled for one or two days. 

(3) Turbidities continually above 
50 ppm must have some pretreatment 
to assure that the filter effluent will be 
free of turbidity. 

c. Color removal is 20 to 30 per 
cent efficient. 

d. Slow sand 
flocculated iron 


filters will 
and oxidized 


remove 
man 
ganese. 

o.4 )pinions differ on the effect of 
slow sand filters on tastes and odors. 
Some authors believe beneficial action 
is obtained: others believe that there 
is little effect. 


(This lecture on filtration will be 
completed in the next issue, which will 
also contain the reference material. ) 


W&SW 





Denver Water Board Approves 
10-Year Lease on U-Ore Land 


Officials of the Denver (Colo.) 
Water Board recently voted to enter 
into a 10-year lease with Quayle and 
\ssociates, a Denver firm which will 
endeavor to develop uranium opera- 
tions on board property near Water- 
ton, southwest of Denver. 

Some show of uranium has been re- 
ported in numerous tests at the site. 
Quayle and Associates were the origi- 
nal discoverers of the site. 

Under the 10-year contract, the de- 
veloper would agree to spend a mini- 
mun. of $10,000 in development costs 
during the first year of the lease. The 
company also would pay a 15 per cent 
royalty to the board on all ores mined. 


Chlorine Institute Elects 
Cremers President 


Drake the New Vice-President; 
Baldwin Continues As Secretary 

Bert Cremers, vice president of 
Wyandotte Chemicals Corp., Wy- 
andotte, Mich., was elected presi- 
dent and chairman of the board of 
the Chlorine Institute, Inc., trade 
association of the chlorine manu- 
facturing industry, at the Insti- 
tute’s annual meeting in New York 
City on Jan. 26, 1956. He succeeds 
R. Wolcott Hooker, senior vice 
president of the Hooker Electro- 
chemical Co., Niagara Falls, N. Y. 

William P. Drake, president of 
the Pennsylvania Salt Manufactur- 
ing Co., Philadelphia, was named 
vice president, and Robert T. Bald- 
win was re-elected secretary-treas- 


urer. Mr. Baldwin enters his 34th 
year as the Institute’s secretary- 
treasurer from its inception. 
Elected to the board of directors, in ad 
dition to Messrs Hooker, 
were Curtis W. Cannon, president, Fron 
tier Chemical Co., Wichita, Kans.; J. R 
Donald, president, Western Chemicals 
Ltd., Duvernay, Alberta, Canada; C. H 
Berle, plant manager, International Min- 
erals & Chemical Corp., Niagara Falls, 
N. Y.; J. D. Converse, chemicals depart 
ment manager, Canadian Industries Ltd., 
Montreal; Dr. R. M. Hunter, The Dow 
Chemical Co., Midland, Mich.; W. H. Me 
Connell, vice president, Diamond Alkali 
Co., Cleveland; Haslanger, di 
rector of industria! chemical sales, Stauf 


New York 


Cremers and 


and R. [ 
fer Chemical Co., 
Charlie Capen Honored 


Upon Retirement 


Harold Gunther Successor 





Charles H. Capen, a past presi- 
dent of A.W.W.A., retired on Dec. 
31st after a 30 year service as chief 
engineer of the North Jersey Water 
Supply Commission. He went from 
the N. J. State Dept. of Health to 
the North Jersey Commission in 
1920 as assistant engineer when 


the Wanague Reservoir project was 
first being developed. 

Capen was honored by a dinner 
given by the Commission upon his 
mandatory retirement in recogni- 
tion of his “distinguished and de- 
voted while serving the 
Commission. 


services” 


Harold Gunther, assistant engi 
neer since 1945 has been appointed 
as Capen’s successor at an increase 
in salary. Possibly this and other 
increases in salaries for his old en- 
gineering staff was the most appre- 
ciated “gift” that the Commission 
could have tendered Charlie Capen. 


“Again—That Decimal Point!” 


A Correction 


In his review of “Water Supply 
Progress in 1955,” featured in our 
January 1956 issue, Frank Ams- 
bary, V.P.&G.M. of the Long Is- 
land Water Corp., in discussing 
water supply in this atomic age 
referred to the half-life of radio- 
active sodium in the form of so- 
dium bicarbonate as being 1.5 
hours. 

Like ourselves the author, work- 
ing against a deadline, failed to de- 
tect the error until reading the text 
in print. The correct short-life of 
radio-active sodium in the _ bicar- 
bonate form is 15 hours—another 
case of a slip in decimal point dur- 
ing typing of the manuscript. In 
his remarks Frank says he is re- 
minded of the case of a new bridge 
that failed. The designer was heard 
to moan—‘“That decimal point !”’ 
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TEMPORARY ACCESS BRIDGE at Wemmers Hoek Dam is set amid rugged scenery of site 


32-Mile Pipeline for Cape Town’s 


New Water Treatment Project 


LAYING of a 32-mile pipe- 
trom Tygerberg Reservoir at 
15 miles from Cape Town, 
\frica, to the new Wemmers 

er storage dam, is proceed 

ll that the work is expected 
March 1956, 
month for the 


te before 
finish 


Joint Pipe Co., of New 
S. A., who obtained the 
lued at £1,923,999, started 
30 pre stressed concrete 
for this job at their Bell 
and laying these at the 
lav. However 
| up to between 40 and 


this was 


mean feat, considering 
of the pipe sections being 
veigh 8.5 tons and measure 20 
eth with a diameter of 4 ft 
last section of the pipeline 
(10 miles from 
Hoek Dam, 
pe sections, weighing 12 tons 
with a 5-ft diameter, are being 

used. These also will be 20 ft long 


lhe difficult task of connecting the 


Klapmuts 


| 
» the Wemmers 
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by GEORGE ASCHMAN 
Technical Writer, 
Capetown, South Africa 





7 ,500,000- 


lygerberg, 
5 


pipeline to its terminal, the 
gallon service reservoir at 
was finished by June 1, 195 
Completion of the Wemmers Hoek 
Dam water treatment plant and the 
pipeline is expected to bring an abun- 
dance of water to the city of Cape 
own. The rapid growth of industry 
in Cape Town since the end of World 
War II in 1945 has made the city’s 
existing water supply, obtained chiefly 
from the Steenbras Dam (about 30 
miles away in the Hottentots Holland 
inadequate for present 
needs in spite of the raising of the 
height of this dam by 6 ft, recently 
completed, enabling it to store an 
extra 1,500,000,000 gallons. In 1954 
the peak consumption of water in 
Cape Town reached nearly 40 mgd. 
lhe Wemmers Hoek project will 
cost the city of Cape lown about 


Mountains ), 


£6,000,000. The dam is being built in 
a valley which has one of the highest 
rainfalls in South Africa—anything 
up to 200 in. per year in the wettest 
parts, but the average is 73 in. per 
year in the immediate catchment area 
of 34 square miles. It is hoped that 
when completed this new dam will 
provide Cape Town with an extra 
23 mgd. Its maximum storage will be 
13,000 mg. 

By the end of April 1955, the con- 
tractor had laid about six miles of 
the pipeline from Tygerberg towards 
the Wemmers Hoek Dam. Day and 
night shifts were worked in an at- 
tempt to bring the pipeline to higher 
ground before the winter rains set in. 

The pipeline runs alongside the 
national road between Bellville and 
Paarl, the main road to the interior. 
Specially built trucks were used to 
carry the 8.5-ton pipe sections from 
the factory right to their ultimate 
destination. Altogether 8,500 lengths 
of pipe are involved. 

The pipes have a thin core of 
welded sheet steel covered inside and 
out with concrete and braced with 





CAPE TOWN’S NEW WATER TREATMENT PROJECT 


DD woke.» omen 


v St lle oe 


to a ies : ae aeny ? 


Bet 


SPECIAL pipe factory near Cape Town to make 8,500 20-ft sections of 4-ft diameter prestressed concrete pipe 


high-tensile steel wire. Steel rings, 
forming spigot and socket, with 
watertight gaskets, are used to join 
the pipes in the trench. Trenching, 
pipe-laying and backfilling are one 
continuous operation with the aid of 
mechanical excavators. 

Manufacture of the 8,500 pipes 
needed for the scheme on the 18-acre 
factory site at Bellville entails more 
than 350,000 pockets of cement, 
27,000 cubic 35,000 
cubic yards of crushed stone, 3,500 
tons of 1/16-inch sheet steel, and 
2,100 tons (more than 8,000 miles) 
of high-tensile steel wire. About one 
mile of wire is incorporated in each 


vards of sand, 


section 
Almost all the material for the 
pipes has been obtained in South 


\frica. In the pipe making process 
the sheet first into 
cylinders, welded and tested for leaks 
\ skin of concrete is then poured in 
side and outside. Steam is afterwards 
applied to the pipe for 36 hours inside 
a canvas cover to hasten drying and 
to ensure hardness and strength 

rhe pipe then storage 
yard for seven days, after which 
about one mile of high-tensile steel 


steel is made 


goes to a 


wire is wrapped around it. The spac 
ing and tension of the wire is con 
trolled to cause enough pressure on 
the outside of the pipe to counteract 
the pressure of water inside. Finally, 
to protect the stressing wire, an inch 
of cement is applied at high velocity 
to the outside and the pipe is again 
steamed 





RUGGED TERRAIN traversed by tr 


The Wemmers Hoek Dam is to be 
the largest embankment dam in South 
\frica. The building of this dam in- 
volved the excavation, transport, sci 
entific placing and consolidation of 
nearly 3,000,000 cubic yards of earth 
he length of the dam at crest level 
is 1,750 ft and its height above the 
river bed is more than 170 ft. At 
its base the dam is 850 ft thick. 

The contract for building the Wem 
mers Hoek Dam awarded to 
George Wimpey Co., Ltd., of 
London, the bidders among 
the many international firms which 
submitted bids. The contract calls for 
completing the dam in 975 days for a 
fixed fee of £37,800, an incentive fee 
of 20 cent, and a_ preliminary 
target £1,890,434 


was 
and 
lowest 


per 
estimate of 


is apparent from these photos taken during pipe laying operation 
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Amperometric Titration 
and Chlorine Residual Recording 


THE FACT that chlorine residuals 
can be quickly and conveniently 
determined has been one of the fac- 
tors that has contributed to the wide- 
spread use of chlorination in the water 
works field 


Residual Determination 


Of the older methods used, the most 
popular have been the orthotolidine 
test (known as the OT test), the or- 
thotolidine arsenite or OTA test, and 
the starch-iodide test. In the OT test, 
orthotolidine reacts with the chlorine 
in the sample to produce a color which 
is dependent on the amount of residual 
chlorine present. This color is then 
compared, by means of a comparator, 
with a graduated set of known stand- 
ards to determine the value of the re- 
sidual. The resulting answer is a 
measure of the total chlorine residual 
pre sent 

Phe [A test is essentially a refine 
the OT test in which sodium 
arsenite is added to the test sample 
seconds after the OT has 
been added to the sample. The sodium 
ite neutralizes the 
ne residual present, the reading 

the value of free available chlo 
lual. By use of this method in 
on with the test without so- 
arsenite, it is thus possible to de- 
available chlorine re- 
| and by numerical difference the 
ined chlorine residual. 

he starch-iodide test, involving ti 
tion to a colorimetric end point, is 
articularly for chlorine 
residuals in the range normally en- 
countered in water works practice and 
is generally employed only where the 

residuals are greater than 10 ppm 

\lthough the colorimetric test 

orthotolidine wiil continue 

an important role in chlorine 

lual determination, there are cer- 
\mong 
ble errors are false color due 
nese or iron, turbidity of the 
variation in light source, si 
us development, fading _ of 
fading of the permanent 


ment of 
within five 


combined 


arsel 


chlor 


1¢ free 


suitable 


tain inherent sources of error 
the DOSS! 


ls, and human error 
Newer Methods 
methods of 
ampero- 
residual 
methods 


most recent 
ual determination are 
and direct 
Both of these 


lhe two 


titration 


rex ording 
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by F. MORLEY WEIR 


Mr. Weir is Division Engineer, Wallace & Tiernan Co., San Fran- 
cisco, Calif. His paper, presented at a meeting of the California 
Section, AWWA, discusses the newer methods of chlorine residual 
determination and their applications to water works operation and 


control. 





eliminate the mechanical or chemical 
sources of error and minimize the pos- 
sibility of human error. 

The development of these present 
types of equipment was interrelated. 
Che first approach to the problem of 
residual recording was on a colori- 
metric basis, in which a machine was 
developed to do the test, utilizing 
orthotolidine. A successful machine 
was developed, but it was necessarily 
quite complicated and not particularly 
suited to the average water works 
installation. It might be pointed out 
that seven or eight of these machines 
were in use for many years by the 
City of Los Angeles, where they were 
used to control the dosage rate on 
volumetrically proportional chlorina- 
tors 

Due to the inadequacies of the col- 
orimetric process itself, the Wallace 
& Tiernan research program was di- 
rected along electro-chemical lines, 
with various types of potential cells 
and polarization cells being tried. Dur- 
ing the developmental stages of this 
equipment, it soon became apparent 
that calibrating electro-chemical de- 
vices by use of the orthotolidine meth- 
od was unsound, as the electro-chemi- 
cal methods were much more sensitive 
than the colorimetric method. As a 
result of the need for a more accurate 
determination, the present ampero- 
metric titration method was developed. 

With this new calibration method 
available, work was continued on the 
residual recording devices. It was 
found that some polarization cells 
could be constructed that would work 
reasonably well in the laboratory, and 
on specific types of water, but would 
not perform very well under actual 
field conditions. Continued work on 
the potential cell finally produced a 


very satisfactory piece of equipment 
that is described in more detail later 
in this article. 


Amperometric Titration 


Amperometric titration depends on 
the ability of a reducing agent, phenyl- 
arsene oxide, to react quantitatively 
with free chlorine or free iodine over 
a wide pH range, without reacting 
with combined chlorine. In the titra- 
tor itself is a platinum-silver cell, 
which produces a current due to the 
oxidizing action of free chlorine or 
free iodine. 

This current is indicated on a micro- 
ammeter connected in series with the 
cell. As phenylarsene oxide solution 
is added in small increments to the 
continuously stirred sample, the cur- 
rent decreases and the meter needle 
deflects down scale. The end point of 
the titration is reached when addi- 
tional phenylarsene will produce no 
additional deflection. The normality of 
the phenylarsene oxide is selected to 
give a direct reading in parts per mil- 
lion of chlorine from the quantity of 
phenylarsene oxide used. 

Combined chlorine residual can be 
determined by the titrator because the 
cell is also sensitive to free iodine. A 
small quantity of potassium iodide is 
added to the sample to be titrated. The 
amount of free iodine liberated is di- 
rectly proportional to the amount of 
the combined chlorine present, and is 
determined by the same procedure. 

It might be pointed out that a fur- 
ther refinement in determining the 
type of chloramine is possible with 
this instrument, due to the fact that 
at pH 7 only mono-chloramine will re- 
lease iodine from potassium iodide, 
whereas at pH 4 both mono-chlora- 
mine and di-chloramine will cause the 





release. Accordingly, by selecting the 
points at which various buffer solu- 
tions and potassium iodide are adéed, 
it is possible to determine in one sam- 
ple the free chlorine, di-chloramine, 
and mono-chloramine, with, of course, 
the total combined residual being the 
sum of all three. 

Since the end point of the titration 
is determined by observing whether 
or not the pointer of an electric meter 
moves, there is very little human error 
after a small amount of practice. Tur- 
bidity, manganese and iron do not af- 
fect the readings, and the phenlyar- 
sene oxide solution is quite stable at 
the normality used. If desired, it is 
possible to obtain accuracies within 
0.01 ppm. 


Residual Recording 


The present residual recorder is the 
result of a developmental program 
that extended over a period of more 
than 15 years and which involved 
numerous trial cells in the laboratory, 
a mobile trailer laboratory, and many 
trial installations. There was finally 
developed the present arrangement 
that makes use of a platinum alloy- 
copper cell with the electrodes 
mounted coaxially with the sample 
water flowing through the cell con- 
tinuously. This has proved to be a very 
successful piece of equipment, and at 
present there are approximately 300 
of these in use. 

The characteristic of this cell is to 
produce a small DC current which is 
directly proportional to the amount of 
free chlorine or free iodine present 
in the sample. This current is meas- 
ured by a recording micro-ammeter 
with a chart printed in terms of parts 
per million of chlorine. Provision is 
made to continuously recirculate a 
small quantity of abrasive, which pre 
vents fouling of the cell unit by slime 
or chemical deposit 

The cell has both a temperature co- 
efficient and a pH coefficient. The ef 
fect of temperature on the change in 
current is mathematically predictable 
and is compensated for by a manual 
temperature setting incorporated in 
the recorder circuit. Since the coeffi- 
cient for pH is not mathematically 
predictable, the sample water is stabi- 
lized to a known pH by the addition 
of a small amount of continuously 
pumped buffer solution. 

As in the case of the titrator, the 
recorder can be set to record either 
free chlorine or total chlorine. When 
a free chlorine residual record is de- 
sired, a standard buffer solution is 
used. When total chlorine is to be read, 


potassium iodide is added to the buf- 
fer, and since the cell reacts to both 
free chlorine and free iodine, the ac- 


tual reading represents the total 
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AMPEROMETRIC TITRATOR is used for very accurate laboratory determination of 
chlorine residuals and for calibration of residual recorders 


amount of chlorine residual present. 

The hydraulic section of the equip- 
ment has a suitable flow regulator, a 
sample tap, and is equipped with 
either a manual or a motor-driven me 
chanical filter. Incorporated in the 
recording instrument is a set of alarm 
contacts. These can be ar 
ranged to give a single alarm for 
either high or low residual, or to give 
separate alarms indicating whether the 
reading is too high or too low. The 
position of the contacts is readily ad 
justable to give a signal at any point 
along the full scale 

The recorder is designed so that 
it may be calibrated to any full-scale 
range that best suits the conditions at 
a given installation. Standard charts 
available have a range from 0 to 1, 0 
to 2, or 0 to 5 ppm. Calibration pro- 


contacts 


cedure is to make the chart reading 
correct at two values of residual. One 
of the values used is zero, the other 
being the residual in the water ar- 
riving at the recorder installation. It 
is not necessary to have zero chlorine 
residual water available for the zero 
determination, as this condition can 
be simulated by turning off the water 
supply to the cell. Normal residual in 
the sample water is measured on the 
amperometric titrator furnished with 
the residual recorder 


Application 


The present uses of both the titra- 
tor and the recorder are quite numer- 
ous. The titrator is part of any well 
equipped laboratory, where it can be 
used in any tests requiring accurate 
determination of chlorine residuals. 
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CONTINUOUS RECORD of chlorine residual on both influent and effluent waters is obtained at (left) Trenton, N. }., plant and (right) 


Hackensack, N. J., Water Company plant 


Such tests include the chlorine demand 
the type and quantity of 
chlorine available, and the 
residual level in taste and odor thresh- 
iid tests. In addition, it is used in 
conjunction with the residual recorder 
as a calibration instrument 
Che residual recorders are quite 
flexible in their installation. For ex- 
ample, the determining cell and the re- 
corder can be separately located up to 
several miles apart. In addition, it is 
perfectly feasible to have a remote in- 
dicator or recorder that repeats the 
idual shown on the initial recorder. 
available in two 
One style is 
cabinet mounted for a permanent in- 
Che second consists of three 


of water 


residual 


lhe recorders are 


different 


arrangements 
allation 
readily portable units, which 
bolt together to form a panel. This 
r type is used primarily for re 
on the distribution system 

residual recorders have proved 

iseful for filter plant operation 
where chlorination 
In filter plants 


1 
Smaie,T 


or systems 
alone is practiced 


pre-chlorination and post-chlor- 


where } 


ination are used, sample water to the 
recorder can be taken after the mix- 
ing chamber, or at some point in the 
sedimentation basin 

Sudden increases in the chlorine de- 
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mand in the raw water will be almost 
immediately detected and appropriate 
steps can be taken to adjust the pre- 
and post-chlorination doses. One East- 
ern plant that makes use of this setup 
was immediately alerted when the pre- 
chlorination residual dropped to zero. 
The sudden increase in demand was 
traced to a leaking tank of ammonia 
at a fertilizer plant approximately a 
mile up the river 

\side from detecting unusual con- 
ditions, sampling in the clear well prior 
to post-chlorination can allow adjust- 
ment of the post-chlorination to com- 
pensate for varying residuals caused 
by variation in detention time, sun- 
light, and atmospheric conditions. 

In systems not employing filtration 
plants but making use of chlorination, 
the recorder is of obvious value in fur- 
nishing a permanent record of the 
chlorine residual carried into the sys- 
tem. Such a record gives an overall 
measure of the efficiency of the chlor- 
ination program. As such it would be 
valuable in discussion with the Health 
Department responsible for the sys- 
In the event of litigation based 
on waterborne this record 
could be the star witness. It would 
also serve as a sound basis for admin- 
future 


tem 
disease, 


istrative evaluation work and 


planning of improvement projects. 

Since the value is recorded con- 
tinuously, it is easy to detect a down- 
ward or upward drift in the residual 
reading so that appropriate chlorina- 
tion rates can be set up to maintain 
the proper residual. There have been 
very few installations of recorders 
made where additional knowledge of 
the operation or the hydraulics of the 
system was not secured 

Numerous have shown up 
where too much time was consumed 
in getting new tanks hooked up to the 
chlorinators, with the result that the 
residual dropped to zero for consider- 
able periods of time. In one Mid- 
Western pumping and rechlorination 
station it was discovered that the re- 
sidual dropped to zero each night about 
7 o'clock, stayed down for about an 
hour, and then went back to normal. 
Careful investigation showed that the 
night attendant was shutting down the 
chlorinator while he went out of the 
plant for his dinner 

Patterns of hydraulic flow can some- 
times be determined by use of a resid- 
ual recorder, where practically no 
other method would be satisfactory. 
In one particularly long pipeline it has 
been found that it takes 26 hours for 
the water to go from a lake pumping 


cases 





and chlorination station to a pumping 
and rechlorination station at the be- 
ginning of the distribution system. 
With a recorder operating directly 
after the lake pumping station, it is 
possible to correct any error in under- 
feed or overfeed by a suitable adjust- 
ment 26 hours later at the second sta- 
tion. 

In grid systems or systems where 
the flow can follow alternate routes 
continuous residual recording is very 
useful in determining flow patterns. 

In addition to the uses previously 


AMPEROMETRIC TITRATION 


indicated, there appears to be an ever- 
increasing field for this type of equip- 
ment. At present there are several 
experimental installations in both Eng- 
land and the United States in which 
the residual recorder is used to sup- 
plement proportional volumetric con- 
trol. In certain highly specialized cases 
where the degree of sewage treatment 
has to be extremely high since the ef- 
fluent enters a source of potable water, 
residual recorders would be indicated 
as a measure of efficiency of the sew- 
age plant. Methods also have been 
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developed for cyanide destruction and 
heavy metals removal which are based 
on control of the oxidation process by 
means of similar type cells. 


Summary 


In summing up, there is now avail- 
able an amperometric titrator for very 
accurate laboratory determination of 
chlorine residuals and a well-proven 
and practical residual recorder with 
a multitude of uses in filter plant op- 
eration and water distribution systems. 





Prof. John R. Snell 
Establishes Consulting Firm 


Professor John R. Snell has re- 
signed from his position as head of 
Michigan State’s Dept. of Civil and 
Sanitary Engineering to form the 
consulting firm of John R. Snell & 
Associates, Haslett, Mich. 

Professor Snell is a 1934 gradu- 
ate of Vanderbilt Univ. He took 
his graduate work at the Univ. of 
Illinois and at Harvard University 
where he earned the degree of 
Doctor of Engineering in 1939. 
His early experience in the con- 
sulting field included service with 
Metcalf & Eddy ‘ Fay, Spoff rd and 
Thorndike and Stone & Webster 
Engineers. Following World War 
II service he became project engi- 
neer for Burns & Kenerson of 
Boston and later (1948) estab- 
lished his own firm Engineering 
Services Inc. in Boston. 

In 1951 Dr. Snell closed his Bos- 
ton office to accept appointment as 
Head of the Dept. of Civil and 
Sanitary Engineering at Michigan 
State University from which posi 
tion he recently resigned to estab 
lish the consulting firm of John R 
Snell and Associates with offices in 


Haslett, Mich 


Walter Neubaver Made 
Associate By O’Brien & Gere 

O’Brien & Gere, Consulting En- 
gineers, Syracuse, N. Y., announce 
the appointment of Walter K. Neu- 
bauer, P.E., as an Associate Mem- 
ber of the firm. Neubauer, who has 
been with O’Brien & Gere for the 
past two years, will head the firm’s 
department of water supply engi- 
neering. 

In this capacity, Neubauer will 
supervise the planning and coordi- 
nation of a multi-million dollar pro- 
gram of improvements to and ad- 
ditional development of the recently 


acquired water system of the 
Onondaga County Water Author- 
ity. In addition, he will be in charge 
of an extensive program of com- 
munity water supply development. 


\ summa cum laude graduate 
of Syracuse University’s College 
of Applied Science (1949), Mr. 
Neubauer is secretary-treasurer of 
the Syracuse section, A.S.C.E 





Vincennes Water Works Provides Drive-In Pay Window 


A drive-in office where customers 
can pay their water bills without get 
ting out of their cars has been pro 
vided in the new building of the De 
partment of Water \Vorks, Vincennes, 
Ind. 

This feature eliminates the need for 
persons wanting to pay their bills to 
look for a parking place, which is a 
problem in Vincennes as in most 
\merican cities. This drive-in pay 
window is believed to be one of the 
first in the country installed by a water 
utility 

After making payments at a con- 
veniently placed window, customers 
continue through a driveway to a one- 


way street, turning right with the flow 
of traffic. This avoids the possibility 
of traffic congestions or the hazards of 
a left-hand turn against traffic 

Dedication of the drive-in office 
marked the 20th anniversary of the 
purchase of the water works by the 
City of Vincennes. The water system 
is now administered by a Water Board 
comprised of businessmen appointed 
by the mayor and confirmed by the 
common council. 

The dedication of the head 
quarters building also marked the 35th 
anniversary of Melvin H. Schwartz, 
superintendent and chief 
with the Vincennes water department 


new 


engineer, 
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Weir of Special Design 
For Grit Channel Velocity Control 


lr IS COMMON PRACTICE in 

this country to control grit channel 
velocities with proportional flow 
weirs. The Sutro formulas', first used 
in 1908, and the Rettger formulas’, 
published in 1914, are used for weir 
desigt 

If the channel is essentially 
tangular in section, constant 
channel velocity at all flows is obtain- 
able by the use of these proportional 
flow However, if the channel 
cross-section varies considerably from 
a rectangle, modifications must be 
made in the formulas. Camp* has 
shown that a rectangular control at 
the outlet provides constant velocity 
for a channel of parabolic cross- 
section 

For channels with sides sloped part 
of the depth, mathematically correct 
design formulas are not obtain- 
able, to the writer’s knowledge, and 
approximations are used. A method 
of designing a velocity control weir 
for such a channel based on free-fall 
conditions here. This 
method permits designing for ap- 
proximately constant channel velocity 
at all flows and for the specific de- 
at maximum and min 


b= Me 


cTOSS- 


weirs 


welt 


discussed 


IS 


} 


sired velocity 
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imum flows. It may also be used to 
provide a higher desired velocity at 
minimum flow 


Constant Velocity Weir 
For Trapezoidal Channel 


The nomenclature used in this dis- 
cussion is as follows: 


= channel velocity, in fps; 
wetted channel cross-sectional area, 
in sq ft; 
bottom width of channel, in ft; 
width of channel at water surface, 
in ft; 
angle of side slope; 
water depth in channel and head on 
the weir, in ft; 
channel flow, in cfs; 
weir discharge, in cfs; 
weir coefiici®fit of discharge ; 
first weir constant; 
second weir constant; 


- 
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Fig. 1—Trapexoidal channel velocity control weir 
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= height above weir datum at cutoff, 
in ft; 

= bottom correction to be added below 
datum, in ft; 

= bottom width of weir, in ft; 
distance above weir datum, 
4 width of weir at “y” 
datum, in ft; 

- weir discharge from “proportional 
weir” component of weir, in cfs; 
and 

= weir discharge from “parabolic 
weir” component of weir, in cfs. 


in ft; 
ft above 


Consider first a channel of trape- 
zoidal cross-section as shown in Fig. 
1. The wetted cross-sectional area 
may be written 


A + h’® coté (1) 
The channel discharge for constant 
velocity, V, becomes 

Qe = (BV) h+V 


coté h? (2) 


? 


It is seen that Eq. 2 has the form 


h ce h’* (3) 


From Fig. 1, the discharge from 
the orifice (2 x) dy is 


dq = c V2g Vh — y (2 x) dy....(4) 


The total weir discharge becomes 


h 
Qe=c me fs h—y (2x) dy..(5) 


If x is a function of h such that 
the integral has the same form as 
Eq. 3, the constants may be deter- 
mined so that the weir crest may be 
plotted. 

Suppose 


Then 


The first integral on the right-hand 
side was used by Rettger? and the 
second is the integral for the para- 





bolic weir designed by C. Lauritson 
and others.* 

Integrating the expressions in Eq. 
7 within the limits indicated, the fol- 
lowing expressions are obtained: 


dy 


Vy —h tan” 


Substituting Eqs. 8 and 9 in Eq. 7 


vives 


(10) 


\ssuming a discharge coefficient of 
0.6 (see “Discussion’’), Eq. 10 be- 
comes 

O-« 55 kh 1.888 a h®....(11) 
Noting that Eq. 11 has the same 
this weir as defined 
constant ve- 


, . 
form as Eq. 3, 


by Eq 6 becomes the 
locity weir formula for the 
section shown in Fig. 1. The constants 
may be evaluated by setting the chan- 
equal to the weir 


cross- 


nel flow, Eq. 2, 
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Fig. 2—Bottom correction 


discharge, Eq. 11. In order for these 

two expressions to be identical, the 

coefficients of h and h* must be equal. 
Hence, 

B\ 

55 k= B V and k (12) 


7.55 
V coté 


coté and a = - 
1.888 


1.888 a= V (13) 


Che weir is then plotted, from Eq 
6, from y h to y = h,. The crest 
is cut off at hy, which is the depth 
at a practical bottom width (see Fig. 
2). The area of the rejected “tri- 
angular” corners may be computed 


as follows: 
From Eq. 6, the half-width 
k a 7 
n Vy 
a ? 
' 2 


> \ 
& V 


Rejected area (on one side) = 


h > 


(14) 


- 


Total rejected area 
. 
(15) 


2k Vh. + a (h,)*/? L he 


*] 

The rectangular area under the 
datum should have the same discharge 
as the triangular areas. If both were 
under the same head, then the areas 
could be equated so that 


>? 


a (h,)?/* L ho 


(16) 
lhe rectangular area for balanced 
discharge is likely to vary from 90 
to 99 per cent of this value, the vari- 
ation resulting from fluctuations in 
depth. It is suggested to make the 
bottom correction, do, 96 per cent of 
the value for balanced areas. 
] 


a (he) 


2k Vh. 4 

0.96 

-~ 
(17) 
[he inaccuracy in the bottom cor- 
rection will explain in part an ex- 
pected increase in the weir coefficient 

at low heads. 

It is noted that the weir defined by 
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Fig. 3—Actual cross-section (left) and equivalent trapezoidal cross-section (right) 
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TABLE 1 


Plot of Weir Based on Development; Weir Coefficient Assumed — 0.6 





0.227 
Vh 


0.431Vh Width 





0.196 
0.226 
0.248 
0.277 
0.320 
0.392 
0.480 
0.554 
0.678 
0.960 


1.414 
50 1.223 
25 1.118 
00 1.000 
75 0.866 
0.50 0.707 
0.333 0.576 
0.250 0.500 
0.167 0.409 
0.083 0.288+ 
Bottom correction, d. — 0.073 ft 


0.806 
0.754 
0.730 
0.708 
0.694 
0.697 
0.728 
0.770 
0.854 
1.084 


0.610 
0.528 
0.482 
0.431 

0.374 
0.305 
0.248 
0.216 
0.176 
0.124 





Eq. 6 represents a composite of a 
weir superimposed on a 
this 
sides 


parabolic 
proportional flow weir. If, in 
equation, a 0, the channel 
are vertical, as seen from Eq. 13, and 
the constant velocity weir for a rec- 
tangular channel is the proportional 
flow weir. If k 0, the channel be- 
comes triangular, as seen from Eq. 
12, and the parabolic weir becomes 
the constant velocity weir for a hypo- 
thetical triangular cross-section. 

In Fig. 3 (left) is shown a type 
channel section fre- 
quently used. A method of designing 
a velocity control weir for such a 
channel is discussed later herein. This 
method permits designing the weir 
so that at varying flows the velocity 
deviation from the desired constant 
channel velocity is negligible. It also 


ot grit cTross- 


permits designing the weir so that 
velocities are ob- 
An example 
for illustration. 


higher 
ke wer 


controlled 
tainable at flows 
will be used 


Weir for Channel With Sides 
Tapered Part of Depth 


\ssume the 
cfs and the minimum is 1.25 cfs. It 
is desired to design a weir to provide 
1 fps at maximum and | fps at min- 
imum with approximately constant 
velocity at intermediate flows. In Fig. 
3}, the actual channel is shown at max- 


maximum flow 1s 7.44 


imum flow and an equivalent cross- 
section also is shown 

Che equivalent trapezoidal cross- 
section 18 chosen as follows > 

\t 1 fps and 7.44 cfs and head of 
2.0 ft, the area of the trapezoid must 
be 7.44 sq ft. The depth in Fig. 3 at 
1.25 cfs and | fps is computed from 


° 


(dm )* cot45 


(18) 


1.25 sq ft B (dm) 
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Solving gives 
d= = 0.50 ft. 


In Fig. 3 (right), the wetted area 
at depth of 0.50 ft is also made equal 
to 1.25 sq ft. From the equivalent 
trapezoidal section, 


0.50 B’ + (0.50)? cote’ = 1.25 ..(19) 


2.00 B’ + (2.00)* cote’ = 7.44 ..(20) 


Solving Eqs. 19 and 20 simultane- 


ously, 


B’ 2.09 and cote’ = 0.813 (21) 


From Eq. 12 
B’V 
From Eq. 13 


V coté’ x 0.813 
: 0.431 
1.888 1.888 
lhen the weir crest may be plotted 
from Eq. 6, 


0.431 
Vy. 

fsec 
would provide 1 fps average velocity 
in the equivalent trapezoidal channel 
at all flows. The deviation from 1 fps 
in the actual channel of (Fig. 3) at 

any flow can be found as follows: 
Suppose an actual velocity of 5 cfs 
is desired. The weir discharge at 
head, h, provides 1 fps in the equiva- 
lent channel of Fig. 3 so that the 
wetted area at depth, h, is 5 sq ft. 


5 = B’h + h* cote’ = 2.09 h + 0.813 h? 
Solving gives 


h = 1551 ft. 


lable 1). This weir discharge 


From Fig. 3 (left), the wetted 


area at 1.51 ft is 
A=Bh + h’ cote + 
=2.00 X 1.25 + (1 
0.26 X 4.50 = 5.2 
The actual velocity 
5 cfs 
= ——___— == 0.96 fps 
5.23 sq ft 


The bottom correction is 


d. = 0.073 ft. 


The maximum deviation from con- 
stant channel velocity is 4 per cent 
for this illustration. The development 
assumes that the coefficient of 
charge remains constant at all heads. 

It can be shown that the weir may 
be designed to provide a higher ve- 
locity, say 1.25 fps, at minimum 
flow with the same velocity, 1 fps, at 
maximum flow. The equivalent trape- 
zoidal section of Fig. 3 must be 
chosen correctly. Equation 18 must 
be formed in accordance with the 
conditions of a flow of 1.25 cfs and 
a velocity of 1.25 fps in the actual 
section of Fig. 3. Equations 19 and 
20 are formed accordingly and the 
new equivalent section is determined. 
The weir crest is then plotted. The 
weir represents the control which will 
provide a constant velocity of 1 fps 
in this equivalent trapezoidal chan- 
nel. The channel velocity at any flow 
may be computed in a manner similar 
to that previously shown. 


dis- 


Discussion 


To control velocity in a grit chan- 
nel, the bottom of the weir crest 
theoretically should be at the same 
level as the bottom of the channel 
(neglecting the grit storage zone). 
This is necessary for the head on the 
weir to be equal to the channel depth. 





Good weir design practice requires 
the bottom of the channel to be a 
sufficient distance below the bottom 
of the weir crest. 

However, the purpose of the weir 
is not measurement; precise results 
are neither expected nor required. 
Free-fall is necessary for the analysis 
to be valid. The velocities given in 
Table 1 should be interpreted as com- 
puted average velocities based on the 
assumptions given, noting particularly 
that the coefficient is assumed. 

It is noteworthy that the cross- 
section is not as “bottom-heavy” as a 
simple proportional flow weir. Ac- 
cordingly, the zone of bottom scour 
for this type of weir and channel is 
likely to be less than for a conven- 
tional proportional flow weir. 

Laboratory tests should be con- 
ducted to determine the coefficient 
of discharge. These tests should re- 
flect field conditions for a grit channel 
velocity control weir rather than a 
standard weir for flow measurement. 
A value of 0.60 for the coefficient 
was selected as an estimate. A value 
of 0.62 is recommended for the pro- 
portional flow weir® and Greve* gives 
values ranging from 0.58 to 0.62 for 
parabolic weirs. 

It is recognized, of course, that 
head is often critical in plant design 
and free-fall cannot be afforded. 
Villemonte® has published data which 
permit designing both proportional- 
flow and parabolic weirs for sub- 
merged conditions. The grit channel 
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velocity, however, is dependent on the 
degree of submergence and, accord- 
ingly, will vary as the flow. It is 
mathematically possible from Ville- 
monte’s studies to design a submerged 
composite weir which will provide the 
desired grit channel velocity at both 
maximum and minimum flow. 


Summary 


Assuming c = 0.60, the discharge 
from the composite weir described 
may be computed from Qy = 7.55 
k h + 1.888 a h*. This weir can be 
so designed as to provide a constant 
channel velocity at all flows in the 
trapezoidal channel of Fig. 1, pro- 
viding the bottom of the crest is 
essentially at the floor elevation of 
the channel. The channel discharge is 


Q.=AV=(Bh+ h’ coté) V 


Setting the weir discharge equal to 
the channel flow and equating co- 
efficients of h and h?, the weir con- 
stants become 

V coté BV 
— and k > — 
1.888 7.55 


The weir is then plotted from 


k 
+ eo 


Vy 


2 


avy 


The crest is cut off at h, and the 
bottom correction, d,, is added below 
the datum where 
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do = 0.96 


The weir described may be used as 
a velocity control device for a cross- 
section with appreciable corner fills, 
such as shown in Fig. 3. To facilitate 
design, an equivalent trapezoidal 
cross-section is drawn in such a way 
as to provide the desired wetted areas 
at the depths for both maximum and 
minimum flow. The weir crest is then 
designed for this equivalent trape- 
zoidal section. 
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Darling Valve's 
Marshall Hough Dies 


Marshall L. Hough, president of 
Darling Valve Co. of Williamsport, 
Pa., died on Dec. 7th, 1955, as the 
result of a brain hemorrhage suf- 
fered while in his office. He was 56 
years old. 

\ graduate of Cornell Univ. 
School of Engineering, Marshall 
Hough joined Darling Valve in 
1921 as a draftsman. In 1930 he 
was made a vice president and 
treasurer. In 1936 he became presi- 
dent of the company. 


“Joe” Hodgson Is Dead 


South's Veteran Sales Engineer 


Joseph L. Hodgson, long-time 
A.W.W.A. member and sales engi- 
neer in the southeast for many 
years, died on Dec. 17, 1955. He 
was 71 years old. 

A native of Atlanta, Ga., “Joe” 
Hodgson attended the Univ. of 
Georgia and was graduated in 1902 


as an engineer. His first job was 
with the Atlanta Water Works. 
Later he became a salesman for the 
Thompson Meter Co. and returned 
from World War I service to join 
the National Meter Co. He then 
joined the A. P. Smith Mfg. Co. 
and also represented National 
Water Main Cleaning Co. Still 
later he became agent for the 
Joseph G. Pollard Co. also. 

Lately, Mr. Hodgson had been 
confining his efforts to promotional 
and advisory work for National 
Water Main Cleaning Co. in the 
southeast where he was long and 
well known for his integrity and a 
desire to do everything possible in 
the interest of the water works 
profession. 


Sewage Construction 
Contracts For 213 Projects 
In Second Quarter 

Construction contracts for 213 proj- 
ects to aid in stream pollution abate- 
ment through providing treatment of 


sewage from municipalities, institu- 
tions, and other significant population 
centers, were awarded by cities of the 
nation during the second quarter of 
1955, according to reports made to the 
U.S. Public Health Service. The con- 
tracts totaled $51,300,000 and covered 
108 new plants and 105 additions, en- 
largements, or improvements to exist- 
ing plants. 

Of the 108 new plants, costing $23,- 
300,000, only six were for plants serv- 
ing more than 25,000 population. They 
were: Cincinnati, and Portsmouth, 
Ohio ; Lombard, Ill.; St. Petersburg, 
Fla. ; Lake Charles, La. ; and Parkers- 
burg, W. Va. These six accounted for 
24.4 per cent of the total new plant 
cost. 

More than 75 per cent of the new 
plants will serve places of fewer than 
5,000 population. 

The number of plants for which 
contracts were awarded during the 
second quarter is considerably in- 
creased from the previous quarter, al- 
though the dollar value of contracts is 
slightly less 
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top 5 ft with “‘cat’’ and scraper so trencher could reach remaining 18 ft 


Modern Sewage Facilities 
For Tucson Metropolitan Area 


King-Size Challenge to Arizona's Only Sanitary District 


-_ CSON, Arizona, one of the re- 

sort capitals of the United States, 
sunshine than 
tates 


hours of 
area in the United 


boasts more 
any otter 
Moreover, it lies in an area blessed 
with the four C’s: Copper, Cotton, 
Cattle, and Climate 
is the home of the Howard 
Hughes guided missile plant, where 
the Ait Faleon is built; the 
Douglas Aircraft branch plant build- 
ing component parts for jet planes; 
Davis-Monthan Air Force Base, a 
Strategic Air Command B-47 
Tech., Inc.: and Marana 


Darr Aero 
a jet training base 


L ucsot 


Force 


base : 


An Force base 
Metropolitan 
that has shown more gain in popula- 


lucson is an area 
tion and development of subdivisions 


Pp rce 


other 


ntage-wise than possibly any 
United States. In 
of the tremendous growth, how- 
the Sanitary District 
bring trunk sewer lines within 
most of the new 


area in the 
Spite 
ever has been 
able to 
the reach of sub 
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by LAURENCE O. HENRY 

Mr. Henry is District Engineer, Sanitary District No. 
1 of Pima County, Arizona. In this article he de- 
scribes some of the sewerage and treatment facility 
problems solved by his organization in coping with 
the tremendous size and population increase in the 
District's area. 








divisions, thereby making it possible 
for the developers to install a sewer 
system as a part of their original 
installation. This procedure saves the 
home owner a duplication of costs; 
that is, without this service, a septic 
tank would be installed originally and 
at a later date the installation of sewer 
lines, plus the cutting of relatively 
new would add up to a 
double expense. 
\gitation for the 


pay ement 


formation of a 


Sanitary District began about 1945, 
At that time the rapidly growing area 
outside the corporate limits of the 
City of Tucson had no sewer service 
with the exception of the property 
immediately abutting two trunk sew- 
ers connecting outlying sections. Pri- 
vate disposal systems were the only 
available means of sewage disposal 
in the area. In many of the most 
densely populated areas, private dis- 
posal systems had been so thickly 





installed as to pose a health menace. 

At the same time, the City of 
Tucson was confronted with the prob- 
lem of a badly overloaded, out-of- 
date primary sewage treatment plant. 
\fter primary treatment, the effluent 
was ponded on city-owned property 
and allowed to evaporate and perco- 
late into the ground. The plant had 
become so overloaded as to constitute 
a permanent public nuisance, and its 
operation had resulted in the virtual 
destruction of the usefulness of large 
areas surrounding the plant. 

Along with this problem, the City 
of Tucson was confronted with still 
another problem—that of large areas 
within its corporate limits which 
could not be served by its existing 
system and which required a com- 
pletely new outfall system. 

In the light of these circumstances, 
the engineering firm of Headman, 
Ferguson and Carrollo, of Phoenix, 
\riz., was employed by the Board 
of Supervisors of Pima County, in 
October, 1946. The firm was in- 
structed by the County to make a 
survey of the sewage disposal prob- 
lem in the suburban area surround- 
ing the City of Tucson. The same 
firm also was employed by the City 
of Tucson to make a survey of the 
city’s problem 


Formation of Sanitary District 


When the results of these surveys 
were announced in 1947, a concerted 
group of citizens realized the urgent 
need of facilities outside the 
corporate limits of the City of 
Tucson. The health hazard was al- 
ready great, and the increased home 
building alarmed state health officials, 
due to the pollution of the earth by 
cesspools and septic systems. Schools 
and outlying business areas were also 
in need of sewage outlets. Due to the 
stupendous efforts of radio person- 
nel, newspapers, civic groups, and 
individuals, petitions for the forma- 
tion of a sanitary district were suc- 
cessfully received with than 
enough signatures to establish a sani- 
tary district. The original area con- 
tained 26 square miles almost com- 
pletely surrounding the City of 
Tucson (see map). 

Section 68-1001 Arizona Code 
1939, amended, specifically provided 
that a sanitary district shall not in- 
clude any territory situated within an 
incorporated city or town at the time 
of the establishment of the district. 

\fter the Sanitary District was 
established in 1948, it became the only 
one in the State of Arizona to use 
House Bill No. 191, known as the 
Sanitary District Act of 1941. Two 
Sanitary Districts were organized in 


sewer 


more 
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METROPOLITAN AREA of Tucson and contiguous residential sections served by 
Sanitary District No. 1 of Pima County, Arizona 


Phoenix during the last couple of 
years, but recent reports indicate that 
they have not been successful. A 
Sanitary District is a subdivision of 
the State of Arizona: it is not a 
county function. 

Shortly after the establishment of 
the Sanitary District, it was officially 
named “Sanitary District No. 1 of 
Pima County, Arizona.” The District 
is empowered much in the same man- 
ner aS a municipality. It has its own 
Board of Directors, who are elected 
by the real property owners of the 
District. It has its own engineer and 
attorney. It also has its own clerical 
staff, survey crew, maintenance crew, 
buildings and equipment. The Dis- 
trict its own tax rate for 
its operation, and the county in which 
the sanitary district is located is re- 
quired by law to assess and collect the 
district’s revenue. 

During the designing and planning 
of the sewer system by the District’s 


also sets 


consulting engineers, an agreement 
was made between the City of Tucson 
and the District. As can be seen, close 
cooperation had to be planned be 
tween the City and District for the 
use, maintenance, and operation of 
the collection system and plant. It 
was agreed that each would install 
similar and that the 
City and District would operate the 
new sewage treatment plant jointly 
and share the costs proportionately 
The Sanitary District by its legis 
lative authorization can build only 
main line sewers. It cannot use money 
to construct a lateral sewer which 
directly serves a home or a number 
of homes. Senate Bill No. 73 of 1945 
was designed to take care of areas 
between Sanitary District mains and 
is handled by the County Superin- 
tendent of Streets. For the most part, 
the Sanitary District (a) constructs 
main and interceptor sewers, (b) dis- 
poses of sewage and wastes, and (c) 


sewer systems 
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ENCASING a section of 30-in. vitrified clay sewer where it is located under the 


wingwalls of a highway bridge 


maintains all sewage lines subject to 
District jurisdiction (private sewers, 
improvement district sewers and sub- 
division sewers ) 

Like most governmental bodies, 
the District could not operate effec- 
tively and efficiently without the co- 
operation of many other municipal 
and state offices. The following are 
the various offices which work closely 
with the District 


1. Pima County Superintendent of 
(the district 
program ) 

2. City-County Planning and Zon- 
ing Commission ( guiding home build- 
subdividers to the District 


streets improvement 


ers and 
for sewer facilities ) 

3. City-County Health Department 

requiring sewer connections instead 


of septic tanks where economically 


T¢ asible 





TABLE 1 
Valuation and Tax Rate 
Sanitary District No. 1 of 

Pima County, Arizona 





Tax Rate, 
$ per 100 
0.5944 
0.8124 
0.8198 


Assessed 
Valuation, $ 





12,358,869 
18,510,240 
21,886,245 
25,771,475 0.8126 
30,279,570 0.7400 
35,304,182 0.7770 
0.7642 
0.7888 


45 


42,755,420 
49,040,010 
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4. Pima County Engineer and 
Highway Departments (coordination 
of new construction and maintenance 
in County roads). 

5. City of Tucson (much of the 
District’s work is tied in with City 
plans for the future). 

6. State Department of Health 
(the State checks with the District 
for sewer facilities before approving 
any new subdivision). 

7. Parks Department (may come 
into more cooperation, as this de- 
partment needs fertilizer and sewer 
connections in its outlying sites). 

8. Engineering firms (close coop- 
eration is had with all firms in de- 
signing subdivisions and improvement 
district systems to assure that the 
new additions will be an integral 
part of the overall plan). 


Weil worth mentioning is the Dis- 
trict’s unique method for individuals, 
neighborhood groups, subdividers, 
contractors, etc., to receive sewer 
service from a District main where a 
full-scale improvement district pro- 
gram is not practical at the time. 
Usually this service can be had for 
the cost of a septic system. Briefly, 
what the District has set up is as 
follows ~ 


1. The party wanting sewer serv- 
ice (off main line) submits to the 
District an engineered plan request- 
ing approval to install such a system 
and agreeing to abide by the District's 
specihcations 

2. The District Engineer checks 
the plans ; and by letter, either rejects 
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or approves the plans. Many times he 
has to add stipulations to the speci- 
heations. 

3. A contractor builds the system 
under Sanitary District inspection. 

4. The owner, or owners, deed the 
new sewer line over to the Sanitary 
District for maintenance and submits 
a list of property owners who have 
paid their share of the construction 
costs, thus allowing the property 
owners to receive at no additional 
cost a permit to connect to the line. 

5. The District works out a cost 
schedule for property owners who 
can connect, but who have not paid 
during the construction of the line. 
When these people connect at a later 
date, the District acts as a collecting 
agent and rebates the fee collected to 
the builders of the line. 


Some other pertinent facts about 
the District are outlined in Tables 
1, 2, 3 and 4. 


Expansion Plan 


The treatment plant is designed to 
handle 12 million gallons per day. 
It is receiving this much flow at vari- 
ous times during surges, although the 
average flow during the last full rec- 
ord year was only 9.0 mgd. Each 
year the District earmarks money 
which goes into a fund to be used 
in the future expansion of the treat- 
ment plant. 

The first construction contract was 
awarded November 8, 1949, and 
there followed ten other contracts 
ranging in size from $77,000 to 
$321,000. After Contract No. 7 was 
awarded, it became evident that due 
to the low bids on the previous con- 
tracts it would be possible to con- 
struct considerably more sewer lines 
than originally estimated. The Dis- 
trict then adopted what was called 
the one-eighth mile plan, a plan that 
was to bring trunk sewers within 
one-fourth mile of any area in the 
Sanitary District. This was accom- 
plished with the completion of Con- 





TABLE 2 
Sewers Under Sanitary 
District Jurisdiction 
(as of June 30, 1955) 





Sewers 





Sanitary District mains 
Improvement District lines 
Subdivision lines 
Privately installed lines 


Total 











TABLE 3 
Growth of Sanitary District* 





Period Area, sq mi 





1948 Organization .... 26.00 
1954 to Jan. 1955 40.00 
In City of Tucson te en 

In Town of S. Tucson... 0.0625 





*9,064 connection permits issued from 


March 1951 to 1955 





tract No. 11. After the completion of 
Contract No. 11, $200,000 remained 
of the original $2,500,000 bond issue. 

The Sanitary District has in effect 
a general expansion plan which allows 
annexation of property in outlying 
areas. The new areas need not be 
contiguous to the existing Sanitary 
District. When a new area needs 
sewers, a special fund is used where- 
by the District will construct a main 
line to drain the area. This plan is 
especially good because it gives serv- 
ice to new subdivisions without voting 
a bond issue for the construction 
costs and does not increase the tax 
levy. 

The “special fund” mentioned is 
made up of the $200,000 left in the 


original construction fund, supple- 


mented each year by budgeting an 
amount for the extension of sewer 
mains. 

Before extending a main out to 
one of the new subdivisions, a thor- 
ough investigation is made to deter- 
mine the cost of this extension, mak- 
ing sure that the cost will not exceed 
the potential return in 20 years from 
Sanitary District tax. To date, all 
areas that have been annexed and 
to which sewers have been extended 
will, in 20 years, return much more 
than the cost of extending the lines. 


Cost Distribution 

The City of Tucson operates the 
sewage treatment plant, with the San- 
itary District contributing its pro- 
portionate share of the cost. Shares 
are determined by the Sanitary Dis- 
trict and the City of Tucson jointly 
metering all of the flows in the com- 
bined area. Then, by adding and 
subtracting the flows, after deciding 
which are chargeable to the City and 
which to the Sanitary District, it 
finally is worked out perceritage-wise 
as to how much of the total flow 
belongs to each. 

Metering for the larger size lines 
is accomplished by the use of Parshall 
flumes. Palmer-Bowles flumes are 
used for the smaller lines. In both 
cases the readings are taken manually, 


eee 
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TABLE 4 


Average Flow Received at 
Sewage Treatment Plarit 





Period Flow, mgd 





4.36 
5.78 
8.48 
8.28 
9.00 


1951 

1952 

1953 . 
1954 (to June 30) 
1954-1955 





due to the fact that no automatic 
recording device has been found that 
will stand up and be reliable. 


Personnel 

The Sanitary District is governed 
by an elected Board of Directors. 
The present Board is composed of 
James V. Bonnelly, Chairman, and 
Paul R. McIntosh and John M. Har- 
low, members. K. S. Scharman is 
District Manager. 

At present, the Sanitary District 
has a staff of four maintenance men, 
three inspectors, a three-party survey 
crew, three in the clerical department, 
and four in engineering and drafting. 

The Sanitary District designs and 
supervises all construction, but all 
work is done under contract 


_ 


TAMPING backfill (left) and running a hydrostatic test (right) on a section of 30-in. vitrified clay sewer 
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Tenth Edition of Standard Methods 
A Comparison with the Ninth Edition 


The Third Article of a Series 


E \RLY in 1955, the tenth edition 
of “Standard Methods”? 
This revision contained many 


was re- 
leased 
actual techniques of 
well the 
the material 

The changes in procedures that 
the author thinks are most commonly 

1] 


sed D sewa 


change Ss m 
as changes in 


| 
analysis, as 


presentation of 


ge plant operators are 
this article. It is not 
intended, however, that the changes 
the need for a 
the tenth edition 
plant operators. Further, it is most 
emphatically recommended that a 
this edition be available at 
sewage treatment plant. 


aq out in 
discussed eliminate 


careful re ading of 


} 


co ot 
} 


ever;ry 
Industrial Wastes Section 
(ne of the 


that of 
tical procedures for industrial waste 
| 


first changes to be noted 
a separate section of ana- 
nalvses. Since these wastes often re- 
uire special analytical treatment, the 
lant operator should become familiar 
ith this section, even if only to be 
this special attention 

dition, a procedure used in 


in al 
d 
mestic sewage analysis often needs 
some modification before it can be 
industrial For 
most plant operators know 

that before a B.O.D. determination 
can be run on a chlorinated effluent, 
that 1s, 


nisms must be put back into 


pplied to an waste 


Xan ple 


the sample must be ‘seeded” : 


he sewage to replace those killed by 


chlorine 


For similar reasons, an industrial 

need to be seeded because 
killing substance it may con 
its pH need adjusting, 
other change in the routine 
be required 
contained in this section 


May 


may | hese 


dustrial wastes, as well as spe 
substances not usu 
(for 


phenols, 


methods for 
found in domest 


} 
; 


sewages 


] 


rie heavy metals, 


1 
; 
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by THEODORE JAFFE 


Mr. Jaffe is Professor of Civil Engineering, Ala- 
bama Polytechnic Institute, Auburn, Ala. In this 
series of articles for the practical sewage treatment 
plant operator, he discusses matters of interest 
generally overlooked in the press of routine duties. 








Guide to Method Choice 


The tenth edition has preceded 
each analytical procedure with a brief 
the method. Where 
more than one method is given, some 
guidance is offered the operator as 
to which procedure should be used. 
In the past, where several methods 
listed, it had difficult to 
decide which to use for a particular 
sample lo help overcome this dif- 
ficulty these discussions point out the 
shortcomings of each method, the 
quantity within which the 
method is applicable, interfering sub- 


discussion of 


were been 


range 
stances, etc 


Tentative Methods and Instruments 


Previous editions of “Standard 
Methods” had a section called “Non- 
Standard Methods.” These were 
methods that were on trial. They had 
not been used long enough, or in suf- 
herent situations to be accepted by the 
Standard Methods Committee. Such 
a procedure was placed in the book 
for a period of time and thereafter 
either accepted as a standard method, 
or discarded. In the tenth edition, 
these procedures are called “Tenta- 
tive.” 

lhe 
lytical 
dously in 
latest 


use of instruments as 
tools has 
the last 


revision of 


ana- 
tremen- 

Chis 
\Meth- 


increased 
few vears 
“Standard 


ods” has followed this trend by sug- 
gesting the use of instruments in 
many procedures. These are mainly 
used in places where differences in 
results may easily arise due to the 
human factor. For example, in de- 
termining the amount of nitrite nitro- 
gen present in a sample, the analyst 
finally has a Nessler tube filled with 
a reddish-purple liquid. If this sample 
were given to five persons and each 
person visually compared his tube 
with the same set of standards, you 
would probably get five different re- 
sults. Each person would honestly 
match the sample and standards dif- 
ferently, solely due to his individual 
to the colors. If by some 
chance a person were color blind, he 
would not be of much use as an 
analyst. It is in overcoming these 
individual differences that instru- 
ments have great value. 

In the tenth edition, for the nitrite 
determination a spectrophotometer, 
a filter photometer or visual com- 
parison, in that order, are listed for 
reading the reddish-purple color. Sim- 
ilarly, the use of instruments is 
recommended for many other proce- 
dures; for example, pH meters in- 
stead of colorimetric pH readings, 
determining the end point in a titra- 
tion of acidity or alkalinity using a 
potentiometer (pH meter) instead of 
by the color change, amperometric 


respe mse 





determination of residual chlorine, 


etc 
Reporting Results 


Although the tenth edition does not 
definitely say so, it is readily apparent 
that the planners of this edition would 
like to see all analytical results ex- 
pressed as milligrams per liter (mg/1) 
instead of parts per million (ppm). 
lo most plant operators, and for 
most i treatment, 
these units are the same. 

Strictly speaking, though, they are 
per million is a way of 
a weight relationship; it 
means one part by weight in a total 
of one million parts by weight. When 


purposes In sewage 


not. Parts 
expressing 


one milligram of a salt is dissolved 
in one liter of water at 4°C the con- 
centration can be expressed as either 
one milligram per liter or as one part 
per million. Here, either expression 
is correct because one liter of water 
weighs 1,000 grams (kilogram), and 
since 1,000 grams is equivalent to 
1,000,000 mg, there is 1 mg of salt in 
1,000,000 mg of solution. This ex 
presses a weight to weight relation 
ship, in the same units, of 1 to 
1,000,000, which is one ppm. There- 
tore, when dealing with water the 
two expressions, ppm and mg/1, mean 
the same thing. However, with some 
sewages, and especially with many 
industrial wastes, this is not true 
The important idea in the preceding 
discussion is that one liter of water 
weighs one kilogram only at 4°C 
If one liter of the dissolving sub- 
stance or the carrying substance 
weighs more or than 
gram, then ppm are not equivalent 
to mg/l. To be liter of 
sewage does not weigh one 
For most 


less one kilo- 


exact, one 
domestic 
kilogram, but a little more 
purposes, it is assumed that one liter 
of water and liter of 
weigh the same this another 
way, the specific gravity* of domestic 
assumed to be 1.0. For 
industrial 
specific gravity will be 
greater or less than 1.0. When this 
is SO, ppm is not equivalent to mg/1, 


one sewage 


lo say 


sewage is 
and 


some sewages some 


wastes the 


and any analytical results should be 
expressed as milligrams per liter with 
the specihc gravity reported 

In line with the reporting of re- 
sults, operators should become accus- 
the use of 
figures.” These are important when- 
ever any results are reported, for it 


tomed to ‘significant 


tells any person reading the results 
which of the figures in a number are 
meaningful. For example, if a report 
showed 6.000 ppm of »f )4, did the 
analyst mean 6 ppm, 6.0 ppm, 6.00 


the weight of a 
of the 


gravity is the ratio of 
the weight 


* Specific 
volume of a substance te 
lume of water 
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ppm, or 6.000 ppm? If the value of 
6.0 ppm was justified, it would be 
misleading to report 6.000 ppm, for 
it implies a measurement that was 
not made. Since this topic cannot be 
covered adequately in a short article, 
the operators are referred to the dis- 
cussion (and bibliography) on pages 
23-28 of the tenth edition. A thorough 
discussion and practice period on 
“significant figures’’ should make a 
good topic for a short school! 

The toregoing topics reflect most 
of the new thinking on general ana- 
lytical methods for ex- 
pressed in this edition. Specific dif- 
ferences, changes in techniques or 
procedures, and new methods are 
pointed out later. All page reference 
are to the tenth edition of “Standard 
Methods.” 

It is well to restate here the advice 
on page 221 that before selecting a 
method of analysis, the operator 
should know whether or not his sew- 
age contains any industrial 
lf these are present, the methods 
listed in Part II] should be used. 


sewage as 


wastes. 


Specific Tests 
Oxygen Consumed (pp 332-335) 


Operators running 
sumed tests should note the following 


oxygen con- 


changes: 

l. The oxygen 
now based upon the oxygen consumed 
from dichromate and not from per- 
manganate. For many industrial 
wastes this will result in far different 
values. 

2. lt the samples cannot be 
within a short time after sampling, 
they should be preserved by acidifica- 
tion with sulfuric acid to a pH of 2 
or 3 (p 222) 

3. ¢ yperators should read « 
short page 33 
the interpretation of the oxygen con 
sumed test. 


consumed test is 


run 


wer the 
> 


discussion on as to 


pH and Acidity (pp 226-228; 268) 


For plants where the acidity of a 
sewage is determined, operators 
should note that the tenth edition 
again recognizes two kinds of acidity 

“free” acidity and “total” acidity 
The determination of total acidity is 
exactly the same as previously ; that 
is, titration to the phenophthalein end 
point. However, free acidity is that 
determined by titration with a stand- 
ard sodium hydroxide solution to the 
methyl orange end point, and is run 
before the total acidity, or on a sepa- 
rate sample. These two types of acid- 
ity are familiar to water plant chem 
ists and operators. 

The idea of free acidity 
of course, that the pH of the sample 
is less than 4.0. If it were not, free 
acidity would not be present. Sim 
ilarly total acidity assumes a pH less 
than 8.0, or else no total acidity (nor 
any “Above 
pH 8.0, the sample will contain alka- 
linity, which can be determined as on 
page 228. These 
shown in Fig. 1. 

Operators should note that a po- 
tentiometric titration method is in- 
cluded (page 227) for both alkalinity 
and acidity determinations. The meth- 
od uses the glass electrode pH meter 
that is found in most laboratories. It 
turbid or 
colored sewages or industrial wastes, 
where it would be difficult to see a 
colored end point. 

In the foregoing the terms pH, 
acidity, and alkalinity have been used. 
the difference be- 


assumes, 


free acidity) is present 


relationships are 


is especially valuable for 


lo most 
tween acidity and alkalinity is fairl) 
clear. The acidity of a sewage is the 
measurable amount of acid (hydrogen 
ions, H*) available on titration with 
an alkaline solution to a definite end 
point. The alkalinity of a sewage is 
the measurable amount of alkali 
(hydroxyl ions, OH~) available on 


persons 





~ Free Acidity + 





Phenolphthalein 
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Fig. 1—Acidity and alkalinity relations 
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Fig. 3—Acidity of a strong and a weak acid 


Fig. 2—pH of a strong and a weak acid 


with an acid solution to a 
definite end point, Most 
know, too, that in a neutral solution 
the hydrogen ions and the hydroxyl 
ions are present in equal concentra- 
tions and that the pH of such a solu- 
tion is 7.0 

However, one of the most puzzling 
subjects in water and sewage analysis 
is the distinction between pH and 
acidity, or pH and alkalinity. One 
author states that “pH is an intensity 
factor, expressing the existing con- 
centration of the hydrogen ions, H 
\cidity (like alkalinity) is a capacit 
ind may be defined as the ca 


titration 
persons 


Tactor 
neutralizing base (or 
and illustrate 
must be aware of the 
and alkalies 


is weak or strong 


pacity for 
lo explain 

ideas one 

tl can be 
Hydro 


sodium 


lat acids 


classihiec 


chloric and sulfuric acids, 


and potassium hydroxide are strong; 


icid and ammonia are weal 


acet 
Chis n 
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1 ' I} ] 
acti OT! aiKkall 


ieans that a solution of a strong 
produces (dissociates 


into 1 relatively large number of 


hvd oven oT hy 


droxyl ions with rela 
amounts of acid or alkali 

With 
ls or alkalies the reverse 
acid is held in 
relatively 


11 


tivel mal 
held in reserve ( undissociated ) 
the Weak act 
happens most of the 

| 
small 


reserve, witl i 


dissociating immediately in 
his is illustrated in Fig. 2 
(he determination of pH is the 


the existing concen 


amount 


solution 


measurement of 
tration of the dissociation products, 
representing an intensity term It is 
the effective reaction, at present exist 
ing, regardless of the Jatent reaction 

into play only 
neutralization is attempted.” 
referring to Fig 
the acid on the 


when 
\gain 
2, one can see that 
left has dissociated 


whi h comes 


WATER & SEWAGE WORKS, MARCH, 1956 


to a greater degree than that on the 
right, thus producing more hydrogen 
ions. Since more hydrogen ions are 
immediately present, the pH of the 
left solution is lower (pH2) than that 
on the right (pH6). 

It can be seen in Fig. 2 that the 
total number of hydrogen ions in each 
solution is ten. On the left, seven 
hydrogen ions are dissociated, with 
three remaining undissociated. On the 
right, only two hydrogen ions are 
dissociated and eight remain undis- 
sociated. If each of these solutions 
were titrated with an alkali to the 
same end point, each would require 
the same number of milliliters of the 
alkali. This is so because there is a 
total of ten hydrogen ions available 
in each of the solutions, and these 
require ten hydroxyl ions for neu- 
tralization. Since the hydroxyl ions 
from the dissociation of the 
alkali, each of the solutions will re- 
quire the amount of alkali to 
reach the same end point. This is illus- 
trated in Fig. 3. The amount of alkali 
required to combine with the total 
hydrogen ions in a sample measures 
the acidity. The amount of acid re- 
quired to combine with the hydroxyl 
ions of a sample determines the alka- 


come 


same 


linity 

From the foregoing discussion it 
should be evident that although one 
sewage sample has a pH of 2.5 and 
another a pH of 5.8, both may con- 
tain the same amount of acidity. Sim- 
ilarly, although one sample may have 
an alkalinity of 120 ppm and another 
sample have 420 ppm of alkalinity, 
it is possible that the pH of both 
samples may be the same. 

Before leaving this topic, the 
author wishes to point out that item 


(d) p. 268, on the care of pH elec- 
trodes, in his opinion, is not the best 
procedure. The glass electrode may 
be kept in distilled water when not 
in use, but a calomel electrode should 
not. When not in use, it should be 
covered with the rubber tip generally 
furnished by the manufacturer. If it 
is kept in water, diffusion will take 
place, and the electrode will soon be- 
come unusable. 


Residual Chlorine (pp 229-234) 


The determination of a chlorine 
residual with orthotolidine has often 
been difficult, if not impossible, with 
turbid or colofed effluents. If the 
operator had the time and the skill, 
he would use the starch-iodide meth- 
od. Even this method is worrisome 
because of interfering substances and 
a somewhat poor end point 

The tenth edition has retained these 
two methods for use where applicable 
and has included a new method 
amperometric titration. Like the older 
two methods it has limitations. Its 
greatest advantage is that it is not 
subject to interference from color or 
turbidity. The method does not differ 
from the starch-iodide one in prin- 
ciple, but it does have a more accurate 
end point which is determined by ob- 
serving a meter on the titration in- 
strument (Fig. 4). Details of the 
method can be found on pages 229- 
231. 


Chlorine Demand (pp 235-237) 


The chlorine demand test has been 
replaced with the “chlorine require- 
ment” test in this tenth edition. In 
the previous edition (ninth) the 
chlorine demand test was a rather 





rigid, definite test set down as fol- 
lows: “The chlorine demand is the 
ppm of chlorine required to be added 
as chlorine water to produce a residual 
chlorine content of 0.1 ppm after 
fifteen minutes contact of the chlorine 
with the sewage.”’* Several changes in 
objectives of the test, procedure, and 
use have been made, as well as re- 
the test as the chlorine 
requirement test. 

the changes in the objec- 
tives of the test is the distinction 
that chlorine may be added to sewage 
for purposes other than bacterial con- 
trol. The chlorine demand test was 
primarily aimed at a reduction in the 
bacteria in the sewage 
However chlorine may be used in 
sewage treatment for many other 
purposes | for example, odor control, 
reduction of B.O.D.), on industrial 
wastes for various reasons, etc. 
definition 


naming 


( ne of 


numbers of 


In these cases the old 
had very little meaning. Suppose for 
instance, that chlorine is to be used 
to control bulking in an activated 
sludge. The objective is to chlorinate 
to such a point that the sludge will 
begin to settle. If, as in the old de- 
mand test, the operator chlorinates 
to a residual of 0.1 ppm he probably 
will control the bulking, but may also 
find that he has killed his sludge. The 
point is that although chlorine can 
be useful in controlling bulking, a 
different set of standards, other than 
0.1 ppm residual after 15 minutes, 
must be used as a measure of its 
effectiveness. The operator wants to 
know how much chlorine is required 
to do the job, but the job may vary 
from one occasion to the next, even 
though the information required 
how much chlorine is needed—is the 
same. Therefore, the chlorine require- 
ment test allows for changes in both 
the amount of residual and the con- 
tact time, provided any such changes 
are stated in reporting the results 
It defines the chlorine requirement 
for purposes other than disinfection 
control as “the quantity of chlorine 
required to achieve the various ob- 
jectives.’”” 

In many instances of sewage disin- 
fection it may be desirable to carry a 
chlorine residual for longer than 15 
minutes, or a residual of more than 
0.1 ppm ‘may be necessary. Under the 
old chlorine demand test, the residual 
and the contact time were both fixed. 
If either or both had to be changed, 
how could an operator do this, and 
yet comply with the definition? In 
the tenth edition the chlorine require- 
ment is defined as “the amount of 
chlorine in mg/l which must be added 
to a sewage to produce a chlorine 
residual of such strength that, after a 
definite contact time, the effluent will 
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Fig. 4—Amperometric titrator 


show a desired coliform density, . 
With this definition, variations in con- 
tact time or dose, or both, are allowed 
and recognized as being required in 
some instances. 


Grease (pp 238-239) 
\lthough 


sewage treatment 
plants do not run routine 
analyses, an operator may 
sionally be called upon to perform 
this determination. The tenth edition 
has changed the method of grease 
analysis using the Soxhlet apparatus 
in one major detail. Instead of digest- 
ing the acidified sample by boiling, 
cooling, and then filtering, the new 
method filters the acidified sample 
without boiling. Furthermore, with 
this cold filtration method there is no 
need to add the filtrate to the Soxhlet 
thimble, as was done previously. 
Since the foregoing method of 
grease analysis (Soxhlet extraction 
method) requires special equipment 
not usually found in a sewage plant 
laboratory, it has often been impos- 
sible to run such an analysis even if 
it were desirable. A new, tentative 


most 
grease 


occa- 


method called the Semi-Wet Extrac 
tion Method has been included in the 
tenth edition. The reagents required 
are the same, and the method is very 
similar to the Soxhlet, but the special 
Soxhlet extraction apparatus is not 
required. Whereas this method does 
not have quite the precision of the 
older one, this is overshadowed, in 
the author’s opinion, by making it 
possible for more plants to run grease 
analyses, because special equipment is 
not necessary. 


Nitrogen (pp 240-249) 


lhe determination of the 
forms of nitrogen found in sewages, 
industrial wastes, and plant effluents 
is a procedure that was commonly 
run in most plants before the ac- 
ceptance of the B.O.D. test as a 
measure of the oxidizable organic 
material. Nitrogen, however, is only 
one of the organic compounds found 
in wastes, some others being carbo- 
hydrates, sugars, and fats. Because 
all of these (and many inorganic 
compounds) are used by the micro- 
organisms in stabilizing sewages and 


various 
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Fig. 5—Anaerobic stabilization of nitrogen compounds 


wastes, the B.O.D. test, rather than 
the nitrogen tests, is now used to de- 
termine the strength of the wastes, 
the load on the treatment plant, the 
efficiency of the treatment process, 
et 

However, a knowledge of the quan- 
tities of the different forms of nitro- 
gen is still useful to the operator. 
For instance, in operating an acti 
vated sludge plant the amount and 
the ratio of nitrite and nitrate nitro 
gen is an indication of the degree of 
oxidation occurring in the aeration 
tanks. This is often a clue to possible 
bulking of the sludge in the secondary 
settling many industrial 
wastes it is important to know how 
is present, for the 
will not work effi- 
ciently if nitrogen is lacking. A cer- 
tain ratio of nitrogen to carbohydrate 
is required for good performance (as, 


tanks. In 
much nitrogen 
microorganisms 


for example, in citrus wastes, where 
added 
treatment will produce any 
.C0.D. reduction). 

these nitrogen 
some value in many types of sewage 
treatment it well to look 
into the changes in analytical methods 
made in this tenth edition. In deter- 
mining the amount of ammonia nitro- 
sample, the operator still 
a choice of two methods—either 
direct Nesslerization, or distillation 
he latter method is the more ac- 
curate and precise. No major changes 
were made in the direct Nessleriza- 
lhe distillation meth- 


nitrogen must be before sec 
ondary 
ettective 
have 


since tests 
: 


would be 


ven im a 
has 


tion procedure 
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od has had a titration procedure 
added, as an alternative to Nesslerizing 
after the distillation. In other words, 
after the ammonia is distilled over, 
the distillate may be read colori- 
metrically after Nesslerization, or it 
may be titrated with a standard acid. 

For the nitrite nitrogen determina- 
tion, a change has been made in the 
reagents. Previously an a-naphthyla- 
mine-acetate solution was used to 
buffer the reaction and bring out the 
reddish-purple color. In the new edi- 
tion, two separate solutions are used 

one of a-naphthylamine hydro- 
chloride, and one of sodium acetate. 
Each of these is added to the sample 
individually and the color is then 
allowed to develop. 

In running a Kjeldahl nitrogen or 
an organic nitrogen determination, 
two changes should be noted. First, 
phenolphthalein is used as an indi- 
cator when making the sample alka- 
line before distilling off the ammonia. 
Che previous editions relied upon the 
blue color formed by the copper sul- 
fate and sodium hydroxide. Second, 
the normality of the standard sul- 
furic acid has been changed from 
0.05N to 0.02N. This change en- 
ables the operator to use the same 
standard acid for this determination 
as well as for alkalinity, eliminating 
the previous need for two standard 
acids 

Before leaving the matter of nitro- 
gen analysis it would be well to point 
out certain relationships of the test. 
For waste treatment purposes we are 


usually interested in one or more of 
the following forms of nitrogen— 
ammonia nitrogen, organic nitrogen, 
nitrites, and nitrates. The amounts of 
these forms will vary from one waste 
to another, may change from day to 
day, and will change as. the waste 
undergoes treatment. The course of 
stabilization of these nitrogen com- 
pounds is shown in Figs. 5 and 6. 

To obtain the desired information 
about nitrogen, an operator would 
use the tests described in “Standard 
Methods.” However, one of the most 
confusing things about nitrogen de- 
terminations is the use of the term 
“total Kjeldahl nitrogen.” Actually, 
this test does not determine the total 
amount of nitrogen in a sample. It 
does determine the combined amounts 
of ammonia and organic nitrogen, but 
does not include the nitrites and ni- 
trates. To obtain the amount of total 
nitrogen in a sample, one must run 
three tests—the Kjeldahl, the nitrite, 
the nitrate—and add these three re- 
sults. To repeat, the sum of the or- 
ganic nitrogen plus the ammonia 
nitrogen equals the Kjeldahl nitro- 
gen. 

Suppose one wanted to know how 
much organic nitrogen and ammonia 
nitrogen were in a raw sewage 
sample. “Standard Methods” gives 
the procedure for both of these tests. 
However, since the direct organic 
nitrogen determination requires very 
careful attention it is better, in most 
cases, to determine the organic nitro- 
gen indirectly. This is done by run- 
ning the Kjeldahl nitrogen on one 
portion of the sample, and the am- 
monia nitrogen on another portion. 
When these results are obtained, the 
organic nitrogen is calculated by sub- 
tracting the ammonia nitrogen from 
the Kjeldahl nitrogen results. 


Dissolved Oxygen (pp 250-260) 


The dissolved oxygen test and the 
B.O.D. test are two of the most 
commonly used analyses in waste 
treatment. Since the B.O.D. ts actu- 
ally a dissolved oxygen determina- 
tion, correct procedure in running a 
D.O. is highly important if treatment 
plant results are to mean anything. 
Every operator should learn how to 
run D.O.; more than this, he should 
learn how to interpret his results. 
The test is a relatively simple one, 
but many substances interfere with 
accurate results. To correct for these 
interfering substances the basic D.O. 
test, called the Winkler method, must 
be modified, and seven modifications 
have been set down in the tenth edi- 
tion. Depending, then, upon what in- 
terfering substances are present in 
the sample, the operator must choose 
his method. Of those listed, the last 





two are new. These methods, with 
comments as to their use against spe- 
cific interfering substances, are de- 
scribed on pages 250 and 251, and 
person running D.O. and 
tests should read these over 


every 
B.O.D 
carefully 

In the actual running of D.O. tests, 
the tenth edition has increased the 
amount of manganous sulfate and 
alkaline KI solution used from 1 ml 
each to 2 ml each. Since the volumes 
of these reagents have been changed, 
the volume taken from titration cor- 
responding to 200 ml of the original 
sample is changed. Previously the cor- 
rection for displacement by the re- 
agents was 201.6 ml. Now, however, 
it is 203 ml. This means that for the 
results of the titration with 0.025N 
thiosulfate solution to read directly in 
ppm or mg/I1 of dissolved oxygen, a 
portion containing 203 ml must be 
withdrawn from the acidified sample 
bottle of 250 or 300 ml. The formula 
for calculating this correction factor 
is on page 253. 
further, but 
note, is a correction that must be 
made on page 253, item 2.7. The 
amount of sodium thiosulfate used in 
making. up the stock solution is in- 
correct. This should read 248.2 grams 
and not as stated. An official noti 
fication of this, as well as other cor- 
rections, will shortly be published by 
the Standard Methods Committee 


One very important 


Biochemical Oxygen Demand 
(pp 260-267) 


ver operator should carefully 
read tl B.O.D. A 
large amount of new information has 
been included, and several important 
changes have been made 

rhe first of these changes is in the 
composition and the concentration of 
the buffer and fortifying solutions 
added to the dilution water. Since the 
dilution water is one of the 
important parts of the B.O.D. test, 
these new directions should be fol- 
lowed standard 


is entire section on 


most 


closely to obtain 
results 

The seeding material to be 
where to use it, and how to correct 
for seeding in the final B.O.D. calcu- 
discussed more fully in 
B.O.D. test 
dissolved 


used, 


lations, are 
this edition. Since the 
measures the amount of 
oxygen consumed by microorganisms 
in oxidizing the organic matter of a 
liquid waste, it requires the presence 
of these microorganisms. Without 
them there can be no B.O.D. If a 
waste has been chlorinated, or con- 
tains toxic substances, these may 
have killed off all or most of the 
such cases, it is 
live 


microorganisms. In 


necessary to add new, ones to 
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the waste so as to obtain a depletion 
of oxygen and, therefore, a B.O.D. A 
waste may contain oxidizable organic 
materials and therefore have a po- 
tential B.O.D., but if the micro- 
organisms have been killed, weak- 
ened, or greatly reduced in number, 
there will be no B.O.D. or an erro- 
neous one. To prevent this, the di- 
lution water is seeded as described on 
page 262. 


Bacteriology (pp 359-410) 


For those operators running bac- 
teriological analyses, several changes 
in these procedures are noted. One of 
the new standards concerns the water 
used for dilution. This is now to be 
a buffered water, described on page 
Tap water or distilled water 
alone cannot be used. 

The medium to be used for plating 
out samples is tryptone glucose ex- 
tract agar. Previously the analyst had 
a choice of three media for the stand 
ard plate count, but this has been 
changed to the medium men 
tioned. 

Under the discussion of the “Pre 
sumptive Test” (p. 375) sec. 1.3 


367. 


one 


a 


The 


serious error has been printed. 
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Fig. 6—Aerobic stabilization of nitrogen 


time interval for a positive presump 
tive test is 24+3 hours, and not 
48+3 hours as stated. This correc- 
tion, as well as others, will be pub 
lished, as previously noted. 

One of the reasons that more plant 
operators do not run bacteriological 
examinations, is the amount of work 
involved. Previously, the operator had 
to run five tubes in each dilution so 
as to be able to use the tables for 
calculating an M.P.N. for his results 
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Some few, fortunate operators were 
able to get, or make up, a table based 
on only three tubes in each dilution. 
By so doing, the amount of work 
involved was considerably reduced. 
This new edition has included a table 
for determining the M.P.N. when 
only three tubes in each dilution are 
used (p. 386). Perhaps this will stim- 
ulate more sewage and water plant 
operators to run bacteriological exam- 
inations in their plants. 

Users of the tenth edition will no 
tice that the membrane filter tech- 
nique for bacteriological studies has 
been included, but only as a tentative 
procedure. If any operators plan to 
use this, they must remember that 
it is not yet an accepted standard 
method. At present there is no method 
of correlating the results from the 
standard dilution tube procedure with 
those of the membrane filter. There- 
fore, if an operator switches to this 
technique his results will differ from 
those previously obtained, and may 
lead to confusion. “Standard Meth- 
ods” definitely states that the mem- 
brane filter “cannot be considered an 
acceptable substitute for the dilution 
tube method.””® 


Summary 


The foregoing comments and cor- 
rections are those that the author 
feels should be of greatest interest 
to sewage plant operators. There are 
other corrections, and other comments 
that could be made, but these should 
keep most operators busy for a while. 
\gain, it should be stated that it is 
not intended for these remarks 
to be a substitute for of the 
tenth edition. Every sewage plant 
should have one of these invaluable 


books per- 


Tew 
a Cf py 


available for use by its 
sonnel. 

In the past year quite a few plants 
in various parts of the country have 
reported on sewage lagoons. The next 
article in this series will discuss this 
method of waste treatment. 
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Jaffe Appointed Professor 
of Civil Eng. at A.P.I. 


Professor Theodore Jaffe has left 
the University of Florida to accept ap- 
pointment as Professor of Civil En- 
gineering at Alabama Polytechnic In- 
\uburn, Ala. 

Jaffe will continue to direct 
teach advanced 
civil and sanitary engi- 
neering at A.P.l. He will 
tinue with his series of helpful arti 
cles on “Sewage Works Operation” 
Water & Sew- 


stitute, 

Prot 
research as well as 
courses in 
also con- 


currently running in 
age Works 

Prof Jatte holds a 
from the City College of N. Y., anda 
M.S. degree from N. Y. University 
For four years he was on the operat- 
Ward's Island 
Plant, N. Y. City, and 
connected with the Alle- 
Sanitary Authority, 
conducted re- 
before 


B.S. degree 


ing staff of Sewage 
lreatment 
later 
gheny 
Pittsburgh, Pa. He 
search at N. Y. University 
charge of the Sanitary 
search Laboratories at the Univ. of 
Florida, where he also held an associ- 
ate professorship in the Dept. of Civil 
and Sanitary Engineering. He is a 
certified Professional Engineer in the 
Florida \labama 


Was 
County 


| J 
taking Re- 


and 


states of 


John L. O’Brien, Veteran 
Water Works Man, Dies 


John L. O’Brien, who had a 48-year 
service record in the Water Bureau 
of Binghamton, N. Y., when retir- 
ing in 1951, passed away January 8th 
He was 70 years old. 

Mr. O’Brien, a familiar figure at 
meetings of the N. Y. 
\.W.W.A., started as a meter reader 
in 1903. In 1932 he became chief of 
the Binghamton Water Bureau, 
which position he held for a decade 
It is believed that Mr. O’Brien’s 48 
years of service constitutes a record 
to the City of 


section of 


for service Bingham 


Black & Veatch Retained to 
Make Survey of Milwaukee’s 
Water Works System 


Che City of Milwaukee, Wisconsin, 
has a real problem of supplying com 
munities contiguous to the City with 
water under adequate pressure. 

lo solve this problem and others 
the Milwaukee City Council has re- 
tained Black & Veatch of Kansas 
City, Mo., to make a thorough study 
of the water supply system and rec- 
ommendations for a 20-year program 
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of improvements and means of 
financing construction, operation and 
maintenance. 

The first phase of the engineering 
survey will comprise that of putting 
the water works on a sound financial 
basis in order to sell revenue bonds 
in the amount of $5,000,000 for un- 
dertaking the most urgent immediate 
betterments to the system. The sec- 
ond phase will comprise development 
of a twenty-year plan of water works 
improvements on a self supporting 
basis. Cost of the two part survey 
and report is estimated at $73,000. 


Ultraviolet Said to 
Sterilize at Low Cost 


Contaminated water can be econom- 
ically sterilized by exposure to ultra- 
violet radiation, and recent experi- 
ments with powerful bactericidal 
lamps confirm that such sources of 
ultraviolet light are practical for water 
sterilization, according to Dr. Rudolph 
Nagy of the research department of 
the Westinghouse Lamp Division. His 
conclusions were contained in a special 
interview recently published by the 
Journal of Commerce. 

“In addition to the many commu- 
nities in the world that do not have 
supplies of potable water, there are 
numerous industrial processes that re- 
quire pure water that has not been 
chlorinated,” Dr. Nagy said, “Such 
firms as dairies, breweries, bottling 
plants, and pharmaceutical houses can- 
not use chlorinated water, and since 
ultraviolet radiation does not impart 
taste or odor, or produce chemical 
changes in the water, it is ideal for 
water purification.” 


“Although ultraviolet radiation 


“That ‘Tunnel of Love’ musta had a by- 
pass in it! How do we get back—Buddy?” 


from mercury arcs has been used since 
1909 for the sterilization of water, the 
cost of this method greatly exceeded 
that of chlorination and therefore lim- 
ited its use,” Dr. Nagy explained. “Re- 
cent advent of the efficient, inexpen- 
sive, and long-life ultraviolet bacteri- 
cidal lamp such as the Westinghouse 
Sterilamp has made the technique eco- 
nomically practical.” 

Depending upon the degree of ini- 
tial contamination and the purity of 
water required, he explained that in 
general, in the case of “average” wa- 
ter, up to 750 gallons per hour of 
potable water can be produced with a 
40-watt Sterilamp unit. 

“This economical method of steri- 
lizing water meets the requirements of 
U. S. Public Health Service drinking 
water standards,” Dr. Nagy said, add- 
ing the prediction that, “it should find 
wide application in homes and fac- 
tories throughout the world.” 


Fluoridation at Sheboygan 
Reported on by State Health Dept. 


Fluoridation of the water supply 
of Sheboygan, Wis., dates back to 
Feb., 1946. The State Dept. of, Health 
has made a survey of tooth decay 
suffered by school children every year 
during the nine years of fluoride 
treatment at the rate of 1 p.p.m. 

The 1955 check-up revealed the 
following per cent reductions in caries 
observed in children in the school 
grades indicated. 


Jo With % 


School Grade NoCaries Reduction 


Kindergarten 
4th Grade caticdioks 
7th, 8th, 9th Grades.. 


The highest per cent reductions ob- 
served in past years was 65% for 
kindergarten ages in 1954; 46.5% for 
4th grade children in 1954; 40.7% for 
7th, 8th and 9th grade children also 
in 1954. 


Big Valve Closers Save Water 


The Denver, Colo., Water Board 
has a couple of powered attachments 
for emergency trucks to close big 
valves on 36-inch mains. In case of a 
broken main, the power valve closer 
can shut off the flow of water in about 
10 minutes, whereas officials estimate 
the same operations would take work- 
men about 90 minutes, which would 
mean the loss of a lot of water. 

The emergency vehicles and attach- 
ment cost about $6,000 each. Their 
purchase was another effort to con- 
serve the low water supply in the 
Colorado city. 





SEWER FAILURE: The result of acid attack of reinforced concrete, created by hydrogen sulfide gas 


Control of Hydrogen Sulfide 
Generation in Sewers 


M4» ENGINEERS, when they 

see the type of corrosion that 
sometimes occurs in sewers, become 
afraid of the sulfide situation. It is 
very difficult to reason with fear. An 
educational program 
make the facts known. 


is needed to 


Sulfide Generation 

Sulfides are generated in sewage 
when it becomes devoid of oxygen and 
sufficient biochemical action occurs so 
that the bacteria begin to reduce sul- 
fate to sulfide. To think of it in a sim- 
ple way, glossing over the interme- 
diate steps that may be involved, it can 
be considered that the sulfate ion is 
SO,. It may also be considered that 
bacteria need oxygen and, when they 
no longer can get free oxygen from 
the atmosphere or dissolved oxygen 
from the stream of water, they will 
take oxygen away from sulfates. In 
place of sulfate ions, this will leave 
sulfide ions, which hydrolize to hydro- 
gen sulfide, HoS. 

The hydrogen sulfide itself is not 
corrosive to concrete, but the hydro- 
gen sulfide may come out of the sew- 
age stream and be oxidized on the 
walls of the sewer above the water to 
H.SOy,, which is sulfuric acid. On 





by RICHARD D. POMEROY 


Dr. Pomeroy, a Consulting Chemical Engineer of Pasadena, Calif., 
has spent many years studying the causes and effects of hydrogen 
sulfide generation in sewers. In this paper, adapted from a discus- 
sion at the American Concrete Pipe Association’s 1955 convention 
in Boston, he discusses these causes and also some of the major 
means of controlling this deteriorating and dangerous gas. 





concrete surfaces the sulfuric acid 
concentrations will not become very 
high because it will react with the 
concrete. On a resistant surface the 
concentration will grow considerably 
higher. 

Enough is known about the factors 
controlling the formation of hydrogen 
sulfide so that in many cases it is possi- 
ble to calculate how much will be pro- 
duced. In a force main, where there is 
no chance for the sewage to be in con- 
tact with air, there is no surface aera- 
tion. In such a situation there will be a 
build-up of sulfides, even if the sew- 
age is fairly weak and even if the 
sewage is quite cold, whereas sulfide 
build-up might not occur in a free- 
flowing stream. One can calculate 


quite accurately the amount of sulfide 
that will be formed in a force main. 
It is proportional to the strength of 
the sewage and also is a function of 
the temperature and the inside area 
of the pipe 

In a free-flowing sewer there will be 
no sulfide formation if the sewage 
gets enough oxygen from the atmo- 
sphere above the flowing stream. Sev 
eral things determine whether or not 
the sewage gets enough oxygen. First, 
there is the oxygen requirement of 
the sewage, dependent upon the 
strength or the B.O.D. of the sewage 
and the temperature. Secondly, there 
is a rate at which oxygen can be ab- 
sorbed from the interface between the 
liquid and the atmosphere, which is 
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HYDROGEN SULFIDE IN SEWERS 


NO RESPECTER of materials, sulfides and sulfide gas were responsible for corrosion of steel sewer (left); a pump impeller 


center); cast iron pipe (right) 
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The sulfate content of the water 
supply does not determine whether or 
not there will be hydrogen sulfide gen 
eration. Any sewage has enough sul 
fate in it, even though the water sup- 
ply has none, so that extremely bad 
conditions can develop. [-xperiments 
on sulfide generation from varying 
sulfate concentrations invariably show 
that sulfate concentrations have very 


little to do with the amount of sulfide 


WHAT HAPPENS to rungs of manhole 
ladders where sulfide gas attack is heavy 


WHAT HAPPENS to cast-iron pipe car- 
rying high sulfide septic sewage for six 
years 


generated, with this qualification : sul- 
fide is generated until all of the sulfate 
is used up; then no more sulfide can 
be generated. 

Sulfate attack on which 
occurs in high alkali soils is not the 
same as the acid attack in sewers 

The use of Type V cement is not a 
remedy to the hydrogen sulfide prob- 
lem. 


concrete 


What to Do About Sulfides 

rhe following are some of the 
things that might be taken into account 
in preventing or controlling sulfide 
build-up. 

First, there is the proper design of 
the system. Considering the factors 
which cause the generation of hydro- 
temperature, B.O.D., and 
the system can 


gen sulfide 
velocity or turbulence 
be designed to eliminate one or more 
of the links in the chain of reaction 
and thus prevent hydrogen sulfide 
problems. It is sometimes heart-break- 
ing to go to a community and see a 
system that has been designed with no 
forethought in respect to the sulfide 
conditions. It isn’t always possible to 
design to avoid sulfide build-up, but 
certainly the design should be made 
with careful consideration of the sul- 
fide problem. 

Since one cannot always design so 
that there will never be any sulfide 
generation, numerous other things 
which can be done about sulfides must 
be kept in mind. One of the most com- 
mon causes of bad sulfide conditions is 
long sewer force mains where the sew- 
age is retained out of contact with air. 
A method which can very commonly 
be used to decrease, or perhaps entire- 
ly eliminate, the generation of sulfides 





in a sewer force main is to pump com- 
pressed air into it. This cannot always 
be applied and will not always be 
effective, but there are many situations 
where it is completely effective. 

After a poorly designed system is 
constructed, it is up to the mainte- 
nance department to see what it can do 
to relieve the situation. There are a 
number of things which can be done. 
Cleaning of the sewers and proper 
maintenance in general is extremely 
important. The city of Long Beach, 
California, which used to have an ex- 
tremely bad sulfide condition, has 
licked that completely by a 
cleaning program. 

Cities are finding that they have to 
give attention to the maintenance of 
sewers. There have been some law 
suits in which a city was sued because 


sewer 


sewage backed up and flooded a base- 
ment. The courts have held that it is 
not sufficient for the city to say that 
they didn’t know that there was a 
stoppage. It is the responsibility of the 
city to inspect and maintain the sew- 
ers, because of the fact that that sort 
of thing can happen. 

\ program like that requires a good 
maintenance man and a regular pro- 
gram of cleaning. Some lines are 
cleaned of slimes every year; some 
lines may go for two or three years, 
depending on how much has accumu- 
lated. It may be worthwhile in some 
force mains to run a cleaning ball 
through the line every few months to 
aid the hydraulics of the system as 
well as to prevent sulfide build-up. It 
is an easy thing to do. If a sewer is 
cleaned often, it doesn’t cost much to 
clean it. 

In some places, the generation of 
sulfide is controlled by intermittent 
treatment of the sewer with an agent 
which will kill and clean out the slimes. 
he most practical of these is prob- 
ably lime. A dosage of 6,000 to 10,000 
ppm is put into the sewer over a period 
of about 45 minutes once or twice a 
week. This will keep sulfide gener- 
ation down fairly well. Sulfuric acid 
also has been used. In one place, it has 
been used in a line intermittently for 
eight or ten years, principally to elim- 
inate carbonate scale. Once a week a 
load of sulfuric acid is put into the 
plant; it also keeps down the sulfide 
generation to a large degree. The 
tanks there are made of concrete, in- 
cidentally. 

Other chemicals that are used at 
times are chlorine, sodium nitrate, and 
in some instances metallic salts. Chlo- 
rine is rather expensive, but will do 
the job if used in sufficient amount. 

In some places structures are being 
protected by putting a little ammonia 
in the atmosphere. The largest instal- 
lation of this sort is at the sewage 


HYDROGEN SULFIDE IN SEWERS 





Photos courtesy of Flerible, Inc 


Whether done by machine power (upper) or hand power (lower), cleaning of sewers 
is a ‘must’ if hydrogen sulfide formation is involved 


treatment plant of the City of Los An 
geles. In manholes and other 
small structures, protection is obtained 
by hanging a can of ammonium car 
bonate with a few holes punched in it. 
When the ammonium carbonate evap- 
orates, it neutralizes the acidity on the 
concrete walls and does the job of pro- 
tecting in this manner. ( The ammonia- 
tion process is patented but not ex- 


some 


pensive. } 

If ammonium carbonate is supplied 
at a manhole, the ammonia will drift 
into the pipe as far as the hydrogen 
sulfide produced by turbulence at that 
manhole will drift. How far this will 
be depends on the slope and the diam- 
eter of the pipe 

Other measures that are used are: 
control of industrial wastes or control 
of the B.O.D. of the sewage, dilution 
of the sewage if sufficient water is 
available, or even the use of industrial 
wastes which might be used for sulfide 
control. The particular situation 
should be studied for the best solution 


Cements, Aggregates and Coatings 


Sulfuric acid will react with any 
cement which depends upon calcium 
silicates and aluminates for cementa- 
tion. 

Sulfuric acid reacts with the cement 
in concrete, rather than with the sand 
or gravel, when ordinary river sand 
and natural gravel are used. The fac- 
tors which govern these reactions with 
concrete affect the cement in cement- 
asbestos pipe the same way. Any type 
of Portland cement will react with sul- 
furic acid. The rate of penetration 
may vary, however, because this de- 
pends upon the amount of material 
present to react with the acid. Con- 
crete with sand and aggregates which 
will react with acid will deteriorate 
more slowly than concrete in which 
only the cement is reactive. 

One thing which might be done 
where strong acids are present in a 
sewer is to increase the wall thick- 
ness of the pipe. This means adding 
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an extra inch or so to the wall of 
the pipe, and placing the inside cage 
of steel one inch farther back from the 
inside surface of the pipe. In most 
sewers it will take 100 years for sul- 
fide attack to penetrate an inch of con- 
crete. It is reasonable to allow such 
corrosion. It is done in other struc- 
tures, such as cast iron, where some 
corrosion is expected under certain 
conditions and allowance is made for 


it. It must be understood, however, 


that this suggestion of extra thickness 
is only meant for cases where sulfide 


prospects have been evaluated and 
where it is shown that the extra thick- 
ness is necessary and adequate. 

Chere is in existence a sewer where 
the concrete has suffered badly, but 
where acid-proof brick and acid-proof 
cement in the manholes has stood up 
for at least twelve years with virtually 
no deterioration. In some other places 
acid-proof cement has been used as a 
pointing for mortar between bricks to 
a depth of about an inch, but the acid 
diffuses through to the cement behind 
and pushes the acid-proof cement 
pointing right out. 

A lot of thought has been given to 
protecting the surface of concrete 
with coatings of various sorts. The use 
of vitrified clay liner plates to protect 
the inside of concrete sewers was 
thought to have great possibilities. In- 
stallations of this kind were made in 
Los Angeles in the 1920’s and 1930's. 
\fter three or four years many of the 
liner plates fell off. Some of them were 
split or otherwise damaged. It was 
concluded that sulfuric acid formed on 
the walls of the sewers and simply 
permeated through the liners and at- 
tacked the concrete behind them 

It was then thought that by putting 
a ceramic glaze on the clay the prob- 
lem might be solved. The author re- 
cently made an inspection of six miles 
of sewer which was built twelve years 
ago. About of the plates were off 
or damaged to some extent. It was 
found that these plates, while superior 
to earlier ones, still had some porosity. 
them had become cracked 
and in some places the jointing was 
The clay pipe companies 


Some of 


Impertect 
are still working on the problem of 
producing a sufficiently impermiable 
and have made considerable 


ining 


progre Ss 


\s to painted, sprayed or spun 
coatings on pipe, there are many differ- 
ent kinds that might be put on. In the 
water works field, the best coating for 
the inside of a steel pipeline seems to 
be a very carefully applied coal tar 
enamel. In sewage, if there is no sul- 
fide involved it probably would stand 
up about as well as it would in a water 
main, which might be for a consider- 
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able number of years. If there is acid 
present, the resistance of such a coat- 
ing would be doubtful. 

The trouble is that if one of those 
protective coatings is put on it has to 
be practically perfect in order to serve 
its purpose. If there is the tiniest flaw 
somewhere, the acid which cannot 
react on the surrounding surfaces will 
tend to get into that flaw and will eat 
in particularly fast. 

As to whether flaws would develop 
in a coal tar coating due to flexing of 
the pipe—that depends on the coal tar. 
There is the possibility of flaws devel- 
oping from mechanical damage or im- 
perfections. If there are such flaws, 
the pipe would suffer damage from 
sulfuric acid with deeper penetration 
than it would in the absence of any 
coating at all. 

If a coating is to be put on either 
concrete or steel, the engineer must be 
sure that it is going to last. The possi- 
ble resistance of coal tar enamel to 
long immersion in sulfuric acid is not 
adequately known. Sewers must last 
for a very long time. Repair or re- 
placement of a coating cannot be done 
very easily. It can be done more easily 
in a water main where, usually, the 
water can be shut off for a while. Sew- 
age just keeps on coming every day. 
Coal tar enamel may be used, but it 
should be only after careful investiga- 
tion of whether it will permanently 
protect the pipe against, say, 10 per 
cent sulfuric acid, and what the pros- 
pects will be of repairing it if any 
flaws do develop. 

\sphalt base coatings cannot be ex- 
pected to be effective. Water can per- 
meate asphalt. If the water is very 
corrosive, it may be only a few 
months until an asphalt lining on pipe 
loosens and comes off in big sheets. 
The author recently tested the asphalt 
in one such case. It showed 15 per 
cent of water in the asphalt, even with 
the surface wiped dry. Let the asphalt 
dry out for a while and the water is 
gone. Soak it in water and it takes up 
the water again. The City of Los An- 
geles, in some tests, has reported that 
asphalt has taken up water until it 
reaches about 37 per cent of the 
weight of the asphalt. 

If water can diffuse through as- 
phalt, sulfuric acid can too. For that 
reason, one cannot expect asphalt to 
provide any satisfactory degree of 
protection for metal or concrete 
against the attack of strong acids. Ex- 
perience has shown that it cannot 
serve that purpose. 


Small-Diameter Concrete Pipe 
for Sewers 

Some engineers have for many 
years specified large-diameter con- 


crete pipe for sanitary sewers, but are 
reluctant to specify it in the smaller 
sizes. 

Sanitary engineers use concrete 
pipe in the large sizes anyway. In the 
Los Angeles County Sanitation Dis- 
tricts, which constitute a wholesale col- 
lection and disposal agency, and 
whose sewers go down to about 12 
inches in size, concrete pipe has been 
put in for several years and they are 
having no difficulty. 

In sizes smaller than 12 inches the 
economic advantage of concrete pipe 
is not so great as in the larger sizes. 
There is a disposition on the part of 
some engineers to make blanket rul- 
ings against concrete pipe in such 
sizes. In some cities or in parts of 
some cities there are places where 
there is too much uncertainty about 
possible future service conditions to 
make it practical to distinguish be- 
tween the sewers which should be 
made of concrete and those which 
should be made of clay, but large 
scale banning of concrete pipe, even 
in small sizes, may do a great injus- 
tice to concrete pipe as well as to the 
taxpayers who must pay the cost. 
Thus, in one city there are a series of 
lines running down a sloping terrain 
at slopes of 1 per cent or more. Some 
of these are of concrete and they 
show no deterioration after 25 years. 
There are other parts of the city 
where flat grades and other adverse 
conditions caused sulfide generation. 
It would be unfair and uneconomical 
for a city of this sort to make a 
blanket ruling which would prevent 
the use of concrete pipe on the good 
slopes just because concrete pipe 
under some other conditions may suf- 
fer corrosion. 























MAYOR—1! heard you say you were going to 
buy one of them “hedgehog” sewer cleaners to 
add to our new outfit. 

Well, this one won't cost us anything; | just 
borrowed it from Tom up at the zoo. We'll just 
pull him through tail first. 





os 


FLEXIBLE TYPE sewer rods being inserted and worked from street level by small portable power unit 


The Right and The Wrong in 
Sewer Maintenance Practices 





T HAS often been said that “pre 
ventive maintenance will avoid ' by HARRY CRANE 

an és nals we Res wns yg be. Mr. Crane, former president and now chairman of 

the board of Flexible, Inc., of Los Angeles, is a vet- 

preventive maintenance generally eran designer and builder of sewer cleaning and 

means Inspection, cleaning, repair, re . ‘ maintenance equipment. We once heard him ex- 

placement and protection against pound on the right and the wrong in sewer mainte- 


damage. For sewers, preventive main 7 . : : 
. nance practices. The net result—this article. 
tenance means the same thing, the 


chanical equipment. For equipment, 








object being to prevent the break 
down of sewer service, with its at 
tendant flooding of basements ort 
other untoward effects , 
of Sewage and Industrial Wastes superintendent can do is to refer to a 
\ssociations, however, is now pre- manufacturer's catalog for helpful 
paring a Manual of Practice on ideas and particularly for informa- 

\lthough the technical literature ‘Sewer Maintenance.” tion on sewer cleaning equipment, 
contains many articles on sewer main This manual is looked forward to which has been improved greatly over 
sewer the past 20 years. Until the Federa- 


Sewer Maintenance Manual 


tenance, and particularly sewer clean- by both manufacturers and 
ing, there is as yet no complete sewer superintendents alike. Until it be-  tion’s manual on sewer maintenance 
maintenance manual. The Federation comes available, the best a sewer becomes available, perhaps these few 


WATER & SEWAGE WorRKS, MARCH, 1956 





<* 
» 


SEWER CLEANING tools, 


center), and root saw (bottom) 


e he Iptul XK 
mainten: 


Opening a Stopped Sewer 


b is the 


sali 


that 


money 


ining jo 
do's’ and “dont’s 
and taxpayers 
idhered to 


Whether 


wooden rods 


using 
don't 
with the 


the pipe 


obstruc tion 


ivoid this 
llars a day 
labor by poor 


super 
superintendent's j 

workmen befor 
rule is: Always 
to punch or 
to get the 


sounds elementary, but 


bore 


wate! 


departments apparently 


if 


WATER & SEWAGE WORKS, MARCH, 1956 


including expandable sewer plug 


SEWER MAINTENANCE PRACTICES 
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(top), “hedgehog” 


steel rods 


insert a 


\lost flexible 
and it is an matter to 
small tool in the rod guide, drop the 
into a tull fish for 


pipe, and rod to the ob- 


€as\ 
guide manhole, 
the down 
struction. This is much quicker and 
safer, but always use the smallest size 
tool for a complete stoppage. When 
full-sized tool 


then be used to completely clean 


the line is opened, a 
may 


the line 
Roots 
wer does not mean 


\fter a 
from 


pening a s 
that it is cleared of 
] 


string of rods has been 


roots 
run 


anhole to manhole, there is no 


simpler way to be sure the line is 
( mmpletely clean, than to use bucket 
machines. Generally, the largest size 
bucket will completely clear the line, 
tool, 


Other 


but many cities use a proving 


such as expansion scrapers 


cities use a porcupine finishing tool, 
which brings out the lacy overhung 
roots, scrapes off the grease, and 
removes the remaining loose sand 
not removed by the buckets. Also, 
there is now available a root saw 
(from 3 to 12 inches in size) that 
saws the roots into shreds which float 
away to be caught at the downstream 
manhole by a sand trap. 


Sand Removal 


Sand in sewers constitutes the par- 
ticular problem of reduced sewer ca- 
pacity. Also, stranded sewage solids 
mixed with the sand tend to digest 
and create foul odors, explosive gas, 
and corrosive hydrogen sulfide. 

Where there is any quantity of 
sand in the line, bucket machines are 
a “must” for expediency and safety. 
Their popularity with municipal 
sewer departments is increasing. 
Their operation is simple and each 
year sees improvements in their ef- 
ficiency. 


Water Power Cleaning 


Sand cannot be forced by water 
pressure. The system of water power 
cleaning depends on head pressure, 
a leveling off, and sand removal. All 
sewer maintenance departments 
should be warned that no water power 
method should ever be used where 
infiltration can cause streets to cave 
in. Sewer balls held by a cable, beach 
balls wrapped with burlap and held 
by a cable, kites made from canvas 
in funnel shaped bags, sewer hoes, 
sewer-scooters, and beach balls un- 
attached have been used in some sec- 
tions. One manufactured device for 
water power cleaning is the “sand 
cup” shown herewith. 

\ comprehension of the hydraulic 
ram must be understood to a degree 
for the method to be successful. 
Where one sewer system would find 
it advantageous, many would find it 
not so. A manhole filled with water 
puts pressure on old deteriorated 
joints, which very likely were poorly 
cemented when originally laid. The 
water level around the pipe rises 
while the pipe is being cleaned and 
leaves more and larger inlets for 
future infiltration into the pipe to 
establish even larger voids or “glory 
holes” around the pipe 

Water is expensive when treated 
before using, and again when treated 
at the disposal plant, whether the city 
owns the water department or not. 
Cherefore, it should not be wasted. 
Neither should water be al- 
lowed to infiltrate into sewers, par- 
ticularly through weakened joints 
caused by cleaning with the water 
power method. 
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BUCKET METHOD of sand removal helps to eliminate 


at end of section being cleaned 


Some cities using the water power 
method of sewer cleaning and not 
having basement hazards claim they 
can clean a mile a day. However, 
one may often ask: “What have they 
accomplished?” Their recovery for 
the entire day may be less than three 
gallons of sand and pipe chips. True, 
they can claim that they prevented 
hydrogen sulfide formation, but free- 
flowing lines such as these should 
have little Periodic 
chlorinated benzene compounds or up- 
sewer chlorination does the job better 
and at far less expense. 

One objection to the water power 
method is that basements can be easily 
flooded, even by experienced oper- 
ators. There have been many lawsuits 
and settlements made in communities 
using water power methods. 

As opposed to water power clean- 
ing, it is estimated that the recovery 
of sand by the same sized crew using 
bucket fifty times as 


gas. doses of 


machines is 











ity for cl 


great. The lower and larger lines, if 
kept clean, will allow normal flow to 
move the sand into them when roots 
are periodically removed at known 
and charted spots. A good slogan is: 
“Clean all sewers once a year.” It 
must be remembered, however, that 
there is folly in cleaning a clean 
sewer. 


Better Tools 


One improvement in sewer clean- 
ing equipment in recent years is the 
power drives for flexible rods. Power 
drives provide immense saving over 
hand ratchet turning. Using power 
drives on a 6-inch “porcupine,” work- 
ing against the flow and pulling back, 
will remove sand in a most satis- 
factory manner. 

Where large quantities of sand are 
encountered, bucket machines are 
necessary to avoid the necessity of 
removing sand from the manhole by 
hand bucketing, as is necessary with 
“porcupine” and “sand cup,” as well 
as with water power cleaning. 


Coiled Rods 


Many cities clean sewers from the 
curb to the main sewer. In this work 
traps and encountered ; 
straight rods will not negotiate such 
bends. Several are on the 
market for this particular work. 
These dey ices consist of coiled rods 
(up to l-in. O.D. of %-in. coil). 

Power for operating these coiled 
rods with cutter head attached is 


1 
elbows are 


devices 


furnished by electric or 2-hp gas en- 
gine for lines up to 4 and 6 inches 


in size. It is not advisable to use 
such rods on pipe of greater than 
6-inch diameter because of its flex- 


EXPANDABLE PLUG prevents backflow to upper sections during cleaning operation, 
thereby reducing water use and additional damage 


g all downstream sections by removing debris from sewer 


ibility, which could cause it to 
“marcel,”’ kink, or break. Maximum 
distance to which these coiled rods 
may be driven is about 250 feet. 


Pipe Plugs 

The right sized pipe plug can be 
worth ten times its cost in an emer- 
gency. Many municipalities test all 
lines before backfilling. For this pur- 
pose, the pipe plug is essential. Re- 
pairs, relining manholes, diverting 
flow, and plugging drop manholes, 
also require the use of pipe plugs. 

When water power cleaning is ex- 
pedient, a pipe plug may be used to 
create the desired head pressure with- 
out the necessity of filling many 
blocks of manholes. Thus, time is 
saved and re-infiltration of lines al- 
ready cleaned is prevented. 


Mobile Equipment 


Every municipal sewer department 
should have a truck or a trailer that 
carries all rods, motors, tools, hose, 
picks, shovels, buckets and barricades, 
and a locked box for tools. The sewer 
department can either develop its own 
trailer or purchase one especially 
manufactured for the job. 

Having the right tool for the job, 
on the job, eliminates wasted time in 
return trips to the garage for tools. 
One of these tools which saves time is 
a patented rod line puller whereby all 
rods can be withdrawn from the line 
after the cutting tool has been de- 
tached at the far end, saving hard 
hand pulling 

By the proper and judicious use of 
modern sewer cleaning methods and 
equipment, a municipal sewer depart- 
ment can prevent health hazards, pro- 
tect the investment in sewer lines, 
extend the life of the sewer system, 
prevent damage to property, and 
avoid waste of municipal operating 
funds. All of these are essential to 
good public relations, so it may be 
said that maintenance means 
good public relations. 
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I’m Dreaming of Some New Equipment 


An Open Letter from One Sewage Works Superintendent to Another 


Dear Sit; 


Along about this time of year, I get the budget blues. 
And a large part of those blues comes from the fact that 
I never seem to be able to budget as much as I want to 
for new equipment. Believe me, in my plant there’s 
always some new equipment I not only want, but also 
need badly. 

Nowadays there’s talk of automation in water and 
sewage works; that is, water and sewage plants which 
run themselves automatically. In regard to several phases 
of water treatment, automatic operation is already here ; 
but in sewage treatment, especially where biological 
processes are used, equipment for automatic operation is 
mostly for the future. Sure, I’d like to have some auto- 
matic operation controls when they come, but right now 
I'd settle for several other pieces of equipment, some 
fixed, some movable. 

Each year at budget time I get to thinking about all 
the things I need to help make my plant run efficiently 
without automatic controls and I make a list. I am always 
amazed at the number of things I don’t have. 


Primary Treatment 


I’d like to have a screenings grinder of some kind. 
Hand raking and disposal of screenings is still the 
messiest and most disagreeable job in a sewage treatment 
plant. And believe me you can’t do without screens; | 
tried it once. 

While I’m wishing, I might as well wish for the best; 
in short I'd like my screenings grinding system to operate 
in such a way that the particle after grinding is limited 
as to a maximum size. I don’t know whether this is 
accomplished better by submerged grinding or grinding 
in separate grinders with the discharge upstream of the 
screen. And if automatic operation of the screening 
removal and grinding system is possible, I'll take it. 

While I’m improving my primary treatment process, 
I'll take a new grit removal system; one that takes out 
the grit at the same rate it accumulates and washes it too 

and I mean really washes it. We have a combined sewer 
system and a street sanding program in the winter. You 
know what that means. We also get an awful lot of 
garbage in our grit, hence the need for washing. 

Now that we have some new industrial plants, we have 
some new wastes. At least one of them contributes to the 
skimmings problem in our clarifiers. My old skimming 
system could certainly do with some refurbishing. What 
| want is something to take off the collection of grease, 
matches, soap, etc., without causing any of the accumu- 
lation to go over the effluent weir. And while I’m dream- 
ing, I’d like to have a new method of handling and 
disposing of these skimmings; a special incinerator, 
perhaps 

My beat-up old sludge pumps could stand replacement 
with something modern ; maybe one of those devices that 
grind the sludge as it is pumped. Or I'd settle for anything 
that would pump without clogging. And while the equip- 
ment manufacturers are planning for automatic operation, 
how about a device which will control sludge pumping 
to assure that the solids content of the sludge pumped 
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is held within maximum and minimum limits? Perhaps 


that’s asking too much. 


Sludge Disposal 


Right now I’d like to have some good way of being 
sure | can withdraw a good supernatant liquor from my 
digestion tanks. I’d also like a good system for inventory- 
ing the contents of the digesters. I'll take an external 
sludge heating system, too. 

Of course, some day I'd like to have a sludge dewater- 
ing, drying and incineration system, with elutriation, gas 
utilization, etc. However, that’s some time in the future 
for me, I fear. 


Secondary Treatment 


My good old reliable trickling filters—standard rate, of 
course—go right along, day after day, and do a good job. 
If these industrial waste loads continue to grow, however, 
some revamping to make them high-rate filters will be 
desirable or maybe we'll go to some type of activated 
sludge treatment. By the time we make a major change 
in secondary treatment, there may be a fully automatically 
controlled activated sludge process (that will be the day!), 
or some new system which operates itself biologically 
and has no sludge to dispose of. 


Miscellaneous Equipment 


Right now, I could use a few plug valves on my sludge 
lines, a couple of butterfly valves on some water lines, 
and a few valve operators (electrical, hydraulic, or pneu- 
matic, I don’t care which at the moment). 

In the portable equipment department, I’d like to have 
a new sludge shredder, and a tractor for moving sludge 
and for running a gang lawn mower and lots of other 
jobs. I could use an air compressor and an air blower 
and a new sump pump, a good diaphragm pump, and a 
sewer cleaner, among other things. Most of these things 
[ don’t have now; those I do have are pretty old and 
patched up. 

I am not being facetious in saying I wish I had all 
these things. As you know, our plant here is quite old 
and is gradually becoming overloaded. Still, we can oper- 
ate, and attitudes toward bond issues being what they are, 
money for all these improvements is not easy to get. We 
have a limited budget, too, which means that each year as 
| set down the list of items I’d like to have I must pick 
out only those few which I cannot possibly do without. 
Many times this means simply repairing what we have. 

Sometimes, I wish a great big industry would move to 
our town and then we'd have to have a new and modern 
plant. Meanwhile, I envy you fellows who do have good, 
modern, efficient equipment, while I have to get along 
with what I have because there’s no money to do other- 
wise. It’s really a wasteful method of operation and 
some day I’ll convince the city fathers that a modern 
sewage works will cost the taxpayers less in the long run. 


Yours, Ed 





WIDE-BAND 
AIR DIFFUSION 
SYSTEMS 





For Maximum Effectiveness of Sewage Aeration 





ae es ee 


Swing Diffusers installed for high rate aeration in 15 of 16 tanks at Los Angeles. California, Hyperion Sewage Treatment Plant. 
The City of Los Angeles, Board of Public Works and Metcalf & Eddy, Engineers 


Boost Aeration Capacity at Older Plants, 
Provide Highest Aeration Capacity and 
Flexibility for New Plants 

Wide Band Diffusion provided by Chicago Swing Dif- 
fusers in many cases doubles the aeration capacity of 
previously used plate diffusion systems. For example, the 
Columbus, Ohio Sewage Treatment Plant was able to treat 
only 37 M.G.D. with their old diffuser plate system. After 
changing to Swing Diffusers, aeration capacity was doubled 
without increasing the amount of air used or the volume 
of the aeration tanks. In both old and new plants, Swing 
Diffusers assure maximum oxygenation. 


Flexible Air Distribution 

Individual diffusers can be simply adjusted to balance air 
supply with oxygen demand for effective process control. 
Lifts Easily for Diffuser Maintenance 


Individual Swing Diffusers can be lifted out of tank with- 
out interrupting operation, eliminating stand-by aeration 
tanks. Precision Diffuser Tubes are quickly and simply 


cleaned to new condition to achieve maximum diffusion 


with low head loss. 


Swing Diffusers are installed in such large cities as New 
York, Los Angeles, Chicago*, Philadelphia, Boston, Cleve- 
land, Omaha, Syracuse, Columbus, Oklahoma City, Boise, 
Madison, Altoona, Indianapolis, Lansing, Charlotte, N.C., 
as well as smaller communities like Shelbina, Mo., Con- 
shohocken, Pa., Union City, Tenn., etc. 


Complete Operating Histories and Descriptive Bulletin 
Available on Request. Write to Department J. 


ied jor channel aeration 


Subsidiary of Food Machinery and Chemical Corporation 
SEWAGE EQUIPMENT DIVISION 
622 DIVERSEY PARKWAY © CHICAGO 4, LUNGS 


aliases Semple: no) 
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When Pressure Drops 








wth of both population and 
fe gause of critical water distribu- 

tion problems if practically every community. 
Weirffan Centrifugal Pumps have been chosen by 
many civic water divisions for service at booster 
station points in their distribution systems, to provide 
efficient, dependable pumping under widely varying 
» heads and discharge requirements. Developed by 
experienced pump engineers, Weinman Pumps are 
a available for high, medium and low head require- 
>) ments, with single or dual-drive; and for extremely 
high head conditions, mounted ‘n series to deliver the 

equivalent of two-stage equipment. 


t 


Five 8-ingh Mé@rizontal Split Case Weinman Type 12 Double Suction 
Centrifugal Pumps help provide needed pressure in the new Fisher 
Road BoG@siaF Station of the Columbus, Ohio, Division of Water. 


Your community can benefit from de- 
pendable Weinman Pump performance 
Modern hydraulic and mechanical de- 
sign, plus precision manufacture from 
quality materials, make them the best, 
as well as the most economical buy in 
centrifugal pumps for any purpose 
Write, wire or phone for complete in- 
formation and illustrated brochure 
covering Weinman Pumps for your par- 
ticular requirements. 


Representatives in principal cities 
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Apr. 4-6 


Apr. 6-7 





Meetings Scheduled 































































































Mar. 4-9—College Station, Tex. 
Texas SEWAGE & WATER Works Assoc. (Annual Short School) 
Texas A & M College, V. M. Ehlers, Secy., State of Tex., Dept. 
of Health, 2202 Indian Trail, Austin, Tex. 

March 12-16—New York, N. Y. (Hotel Statler) 
NATIONAL ASSOCIATION OF CorROSION ENGINEERS, A. B. Camp- 
bell, Exec. Secy., 1061 M & M Bldg., Houston 2, Tex. 

Mar. 14-16—Atlantic City, N. J. (Traymore Hotel) 
New Jersey Sew. & Inp. Wastes Assoc., Michael S. Kachor- 
sky, Sec.-Treas., P. O. Box 766, Manville, N. J. 


Mar. 18-21—Augusta, Georgia (Bon Air Hotel) 
SoUTHEASTERN Section, A.W.W.A., Secy., N. M. deJarnette, 
Engr., State Dept. Pub. Health, 245 State Office Bldg., Atlanta 
3, Ga 

Mar. 19-21—Little Rock, Ark. (Marion Hotel) 
ArK. Water & Sewace Conr., Harrison Hale, Sec.-Treas., 
Southern State College, Magnolia, Ark. 

Mar. 21-23—Chicago, Illinois (LaSalle Hotel) 
Inxtrnotrs Section, A.W.W.A., Secy., Dewey W. Johnson, Cast 
Iron Pipe Research Association, 122 So. Michigan Ave., Chi- 
cago 3, Ill 

Philadelphia, Pa. (Bellevue-Stratford Hotel 


Apr. 3-5 . : 
S. Morgan, State 


PENNSYLVANIA Section, A.W.W.A., Secy., L. 
Dept. of Health, Greensburg, Pa. 

Apr. 3-5—Norman, Okla. (University of Oklahoma 
Snort Course On Corrosion, University of Oklahoma Ex- 
tension Study Center. 

Topeka, Kansas (Jayhawk Hotel) ; 
Kansas Section, A.W.W.A., Secy., Harry W. Badley, 119 W. 
Cloud, Salina, Kansas. 

Apr. 4-6—Topeka, Kansas (Jayhawk Hotel) 

KANSAS SEWAGE & INDUSTRIAL Wastes Asswn., Robert H. Hess, 
Sec.-Treas., Dept. of Water Supply & Sewage Treatment, City 
Building, Wichita, Kansas. 

Apr. 5-6—Chapel Hill, N. C. (Carolina Inn) ; 
Firth SourHERN Municipat & Inp. Waste Conr., Daniel A. 
Okun, Univ. of North Carolina, Chapel Hill, N. C. 


Apr. 5-7—Safford, Arizona (Buena Vista Hotel) 
Ariz. Section, A.W.W.A. Anp Ariz. Sewace & WaTER WorKs 
Assn., (Joint Meeting) Quentin Mees, Secy.-Treas., 721 N. 
Olsen Ave., Tucson, Ariz. 

Livingston, Montana (Murray Hotel) 

MonTANA Section, A.W.W.A., Secy., A. W. Clarkson, State 

Board of Health, Helena, Montana. 


(Continued on page 104A) 





City of Charlotte Sugar Creek Combined 
Sewage and Industrial Wastes Treatment Plant 


«ating 
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City of Charlotte pipes for permanence 


with WROUGHT IRON 





Adding to the sewage facilities without adding to main- 
tenance costs was a prime consideration in the selection 
of wrought iron pipe for this $3,500,000 Charlotte, 
North Carolina, sewage treatment plant addition. Ap- 
proximately 20 tons were used for water lines, 2! 
and smaller, and all hot water lines in the plant. 

J. N. Pease & Company, Charlotte, North Carolina, 
were architects and engineers for the project. V. M. 
Higgins Company, Greensboro, North Carolina, were 
the contractors. 

Wrought iron pipe’s ability to resist corrosion makes 
it the ideal choice for a variety of sewage services. An 
increasing number of designers, recognizing this long- 
life advantage, are putting wrought iron pipe to work 
to safeguard against costly repairs and replacement. 
The city of Charlotte, for example, uses 34” through 
214" galvanized wrought iron pipe in all water service 
and some trunk lines. 

Our bulletin, Wrought Iron for Sewage Treatment and 
Disposal Installations, gives the complete story of 
wrought iron protection, and illustrates many services 
in which it is serving longer, at lower cost per year. 
Write for your copy. 

A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Boston, New York, Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, San Francisco. International 
Division: New York, N. Y. 

Available in Canada and throughout the world. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 

WROUGHT IRON 

TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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Tew Mb-rage booklet 


PACKED WITH FACTS ABOUT 


VARIABLE SPEEDS 


Here’s a booklet that presents startling facts about vari- 
able speeds. It tells how to apply U.S. Varidrive motors 
to your equipment, ways to get more productive man- 
hours, methods of improving quality of workmanship, 
more efficient plant operations, and lists savings you 
can make in power and payroll. This valuable engi- 
neering booklet is profusely illustrated in striking 
colors. It details latest improvements and shows how 
you can have speeds from 2 to 10,000 rpm at your com- 
mand. Illustrates 28 Varidrive models. 4 to 50 h.p. 
Request this amazing 16-page booklet for latest data 
on variable speeds. 


U.S. VARIDRIVE 


—The miracle motor 


U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif Milford, Conn. 


REQUEST FOR VARIDRIVE BOOKLET 


U. S. ELECTRICAL MOTORS INC. 
Box 2058, Los Angeles 54, Calif., or Milford, Conn. 


i 
| 

| 

| NAME 
COMPANY 
| ADDRESS 
ZONE STATE 
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Apr. 11—Rockland, Maine 


Apr. 23-25—London, Ontario (Hotel London) 


Marne Water Urtiitres Association, Gerard F. Laurin, 


Secy.-Treas., 89 Western Avenue, August, Maine. 


Apr. 11-13—Lincoln, Nebraska (Cornhusker Hotel) 


NeprasKa Section, A.W.W.A., Secy., John E. Olsson, 922 
Trust Bldg., Lincoln, Nebr. 


Apr. 18-20—Utica, New York (Hotel Utica) 


New York Section, A.W.W.A., Secy., Kimball Blanchard, 56 
Grand St., White Plains, N. Y. 


Apr. 19-20—Natural Bridge, Va. (Natural Bridge Hotel) 


Vircin1a Inp. WAsTES AND Sew. Works Asswn., J. L. Ham- 
rick, Secy.-Treas., National Aniline Div., Allied Chemical & 
Dye Corp., Hopewell, Va. 
CANADIAN Section, A.W.W.A., Secy., A. E. Berry, 72 Grenville 
St., Toronto, Ont., Canada. 
Apr. 25-28—Santa Rosa, Calif. (Santa Rosa Hotel) 
Cauir. Sew. & Inp. Wastes Assn., J. C. Mallery, Sec.-Treas., 
4822 N. Dunsmore Ave., LaCrescenta, Calif. 
Apr. 26-28—Victoria, B. C. (Canada Empress Hotel) 
Pactric Nortuwest Section, A.W.W.A., Secy., Fred D. Jones, 
Distr. Supervisor, Rm. 305, City Hall, Spokane, Wash. 








May 6-11—St. Louis, Mo. (Diamond Jubilee Conference) 
A.W.W.A. Convention, Secy., Harry E. Jordan, A.W.W.A. 
Assn., 521 Fifth Ave., New York 17, N. Y. 











May 14-16—St. Joseph, Michigan (Whitcomb Hotel) 

MICHIGAN SEWAGE & INpUsTRIAL Wastes AssNn., Donald M. 
Pierce, Sec.-Treas., Dept. of Health, Administration Bldg., 
Lansing 4, Michigan. 

May 15-17—Lafayette, Indiana (Purdue Memorial Union 
Purpue llta InpustriaL Waste CONFERENCE, Chairman, 
Prof. Don E. Bloodgood, C.E. Bldg., Purdue University, La 
layette, Indiana. 

May 17-19—New York, New York (Statler Hotel) 

Tue New York State Society or PrRoressIonaL ENGINEERS 
30TH ANNUAL CONVENTION & Exposition, George Baer, Chair- 
man, N. Y. State Society of Professional Engineers, Inc., 1941 
Grand Central Terminal, New York 17, N. Y 

May 28-29—Buffalo, New York (Hotel Statler 
New YorK Sewace & INpustriAL Wastes Assn., R. C. 
Sweeney, Exec. Secy., State Dept. of Health, 21 North Broad- 
way, White Plains, N. Y. 

June 4-6—Auburn, Alabama (Ala. Polytechnic Institute 
ALABAMA WATER & SeEwAGE Asswn., W. L. Samuel, Sec., Byrd 
L. Moore & Co., Box 143, Fairhope, Ala. 

June 4-8—Knoxville, Tenn. (University of Tenne 
AMERICAN Society Civic EnNorneers, Exec. Secy., W. H. 
Wisely, 33 West 39th St.. New York 18, N. Y. 

June 13—Boothbay Harbor, Maine 
Marne Water Utmities Association, Gerard F. 
Secy.-Treas., 89 Western Avenue, Augusta, Maine. 

June 13-15—Cleveland, Ohio (Carter Hotel) 

Ounto SEWAGE & INDUSTRIAL WASTES TREATMENT CONFERENCE 
(30th Annual Meeting) Ward E. Conrad, Sec.-Treas., 301 
Ohio Depts. Building, Columbus 15, Ohio. 

June 17-22—Atlantic City, N. J. (Chalfonte Haddon Hall) 

Amer. Soc. ror TestinG MATERIALS, Asst. Secy., Fred F. 
Van Atta, 1916 Race St., Philadelphia, Pa. 

June 20-22—Green Bay, Wisconsin (Northland Hotel) 

CENTRAL STATES SEWAGE & INpUSTRIAL Wastes Assw., Geo. F. 
Bernauer, Sec.-Treas., 713 Chapman Street, Madison, Wis 

Aug. 8—Kennebunk, Maine 
Maine Water Urtiities Association, Gerard F 
Secy.-Treas., 89 Western Avenue, Augusta, Maine 

August 29-31—University Park, Penna. (Pennsylvania State 

Universtty) 
PENNSYLVANIA SEWAGE & INDUSTRIAL Wastes Asswn., J. R. 
Harvey, Sec.-Treas., 916 Diamond, Meadville, Pa. 


Laurin, 


Laurin, 


Sept. 5-7—Clear Lake, lowa (P.M. Park) 

lowa Sewace & INpustrraL Wastes Asswn., L. F. Skorczeski, 

Secy.-Treas., 207 South 15th Avenue, Marshalltown, Iowa. 
Sept. 9-12—Pittsburgh, Pa. (Wm. Penn Hotel) 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 

F. J. Van Antwerpen, 25 West 45th St., New York 36, N. Y. 
Sept. 12-14—Bolton Landing, Lake George, New York (Sagamore 

Inn 
New York Section, A.W.W.A., Secy., Kimball Blanchard, 56 
Grand St., White Plains, N. Y. 


(Continued on page 106A) 





WHEN FLOODS STRIKE... 
...You Can’t PREVENT THIS! 


...and Clogged Sewers! 


With “Flexibles” on hand you are pre- 
pared for any sewer emergency. 


Thousands of dollars are invested in fire 
fighting equipment used only in case of fire. 


For a fraction of the cost of one fire en- 

gine, your city, too, can be equipped for any 

sewer emergency...plus the main advantage 

of having modern year-around maintenance 

equipment -- that will pay for itself from re- , f 

duced maintenance costs. The “Flexible” SewerRoder and Power Bucket 
Machine are especially adapted to emergency work. 
Our representative in your territory will be glad to give 
you more facts. Or, write for FREE CATALOG 55-A. 


FLEXIBLE INC. 


3786 Durango Ave. Los Angeles 34, Calif. 


(Distributors in Principal Cities) 








XTEND SEWER LINES ECONOM f ALLY WITH... 


i # J al 


UNDERGROUND 
PUMPING STATIONS 


© Factory Built 
Low Cost 
Easily Installed 
Easy to Maintain 


Completely. 
Automatic 


: Write for your free copy of our Engineer- 
Sum th 4 Loueless. Vac. ing Dota Manual, containing full details 


on Smith & Loveless Pumping stations. 


P. O. BOX 8172, KANSAS CITY, MO., Plant, MERRIAM, KANSAS 
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Sept. 12-14—F lint, 
MICHIGAN SECTION, 
Mich. Dept. of Health, 


Michigan (Durant Hotel) 
A.W.W.A.,, 
Lansing 4, Mich 


Oct 


Secy., T. L. Vander Velde, 


PAacIFICc 
W. W. 


Boise, Idaho (Hotel Boise) 
NortTHWEsSt SEWAGE & INDUSTRIAL 
Saxton, Secy.-Treas., 


4-6 


Wash. 





Sept. 16-19 
ton Hotel 


Joseph nd 
Mass 


VENTION, 
Boston 8, 





Bretton Woods, New Hampshire (Mt. Washing- 


New ENGLAND Water Works 
Knox, 


WASTES 
408 Old Capitol Bldg., 


ASSN., 


Olympia, 





ANNUAL Con- 
treet, 


ASSOCIATION 
Secretary, 73 Tremont 








Sept. 17-19—Chattanooga, 
KENTUCKY 
Jr., Tenn 
Tenn 
17-19 
KENTUCKY 
ASSN » 
Nashville, 
19-21 
(FEORGI 
& Sewage 
Storey, >e¢ 
19-21—T 
OnI0 CTION, 
Dayton 


Dept. of Pub 


Sent 
oe} 


Chattanooga, 
[EN NESSEE 
Leary 


Tenn 


Sept 


School, 
I reas., 
Sept 


SE 


PusL 


3 E, 60th St., 
LaCrosse 

NSIN SECTION 

d Sewage, City 
0-Oct. 1. 2—Te 
RI SECTION 

as., Division ¢ 
-Oct. | 
1Wa 


ireas 


Tenn 
TeEnN., SECTION 


Tenn 
INDUSTRIAL 
Jones, 


Atlanta, Georgia 
s WaTER & SEWAGE 
Georgia 
1210 Hemphill Ave., 
vledo, Ohio (C. 
A.W.W.A., 
Power & Light Co., 

Fort Worth, ° 
Works 


ss and Equipment Show, Re 


Texas 


; \ isconsin 
A.W.W.A 


Hall, Madison 3, 


fferson City, 

A.W.W.A 
yt Health, 
 2— Jefferson 
ER & SEWI 


Division o 


RAGE ( 





Oct. 


8-1l1—Los Angeles, Calif. (Hotel Statler) 
vention 

FEDERATION OF SEWAGE 

Ralph E. Fuhrman, Exec. 


Washington 16, D. C. 


Secy., 


AND INDUSTRIAL WASTES 
4435 Wisconsin Ave., 


Annual Con- 


ASSNS. 


N 


We 








(Hotel Patten) 
A.W.W.A., Secy., J 
420 6th Ave 


Wiley Finney, 
N, Nashville 3, 


Oct 
Health 


Hotel Patten) 
Wastes & SEWAGE WorkKs 
Cordell Hull Building, 


Oct 
Sec.-Treas., 


Oct 


Assn., 25th Annual Georgia Water | 
Institute of Technology, A. 1 
N.W., Atlanta, Ga. 
ymmodore Perry Hotel) 
Secy., M. E. Druley, 
Wilmington, Ohio 
Texas Hotel 
1956 Public 
Bugher, Asst. 


Oct 


Dist. Megr., 


Oct 


Works 
Di 


ASSOCIATION 
bert D 


Stoddard Hotel ( 
Leon A. Smith, Supt. Water 
Wisconsin 

Missouri (Hotel Governor 
Warren A. Kramer, Secy 
Jefferson City, Missouri 

Missouri (Hotel Governor 
ONFERENCE, Warren A. Kramer 
Health, Jefferson City, Missouri 


Oct 


Oct 
( 


; 


City, 


MAINE 


secy.- 


SoutHwest Section, A.W.W.A.., Secy., 
inson Memorial 


AMERICAN Socrety oF CIVIL 
“xec 


New 
Newark 1, N. J. 


\LABAMA-MISsSISSIPPI SECTION, 

White, 

gomery 
- Oc 
Chicago 37, Il - se 


‘ity Water Dept., 


Iowa SECTION, 
Building, Marshalltown, lowa 
Maryland (Southern Hotel) 
"HESAPEAKE J 
3rd Street, Washington 15, D. C. 


Caribou, Maine 
Water UTILITIES 
Treas., 89 Western 


14-17 


10 
ASSOCIATION, 
Avenue, Augusta, 


Auditorium, Little 
Pittsburgh, Pa. (Wm. Penn Hotel) 
ENGINEERS. 

33 W. 39th St., 


15-19 


Secy., W. H. Wisely, 
20—Atlantic City, N. J. 
Jersey Section, A.W.W.A., 


18 
Secy., C. B 
Alabama (Battlehouse 
A.W.W.A.., 
Health, 537 


21-24— Mobile, 


State Public 
Ala 

San Diego, Calif. (U. S. 
ALIFORNIA Section, A.W.W.A.., Secy.., 
1040 Manzanita, 
Iowa (Hotel Fi 


Secy., H. V 


Dept 


>7_%6 


Des Moines, 
A.W.W.A., 


24-26 


Baltimore, 
SECTION, 


24 


26 


A.W.W.A.., Carl 


 ecy 
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Hotel) 
Secy., 
Dexter 


Grant Hotel) 
Henry Franklin Jerauld, 
Pasadena 3, Calif 
wt Des Moines 
Pedersen, 


Gerard F. 
Maine. 
Little Rock, Arkansas (Marion Hotel) 
Leslie A. Jackson, Rob- 
Rock, Ark. 
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Lauter, 


aurin, 


New York 18, N. Y. 
(Hotel Madison) 
Tygert, Box 178, 


Charles W. 
Ave., 


Mont- 
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BUILDERS PROPELOFLO is an inexpen- 
sive main line meter for totalizing water 
consumption. Gives dependable, 
trouble-free service on the job. Meters 
accurately over wide range — six-digit 














totalizer shows water use directly in 
gallons, cubic feet, etc. For complete 
information on this easy-to-install meter, 
write to Builders-Providence, Inc., 350 
Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


METERS 


DIVISION 


SBVUILOERS 
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FAMOUS LIGHTHOUSES OF AMERICA 


TiLtAMOOK Rock LIGHTHOUSE is one of the most unusual on the Pacific Coast. 
Built in 1881, it is a stone structure standing on a small rock islet 
one mile off shore at Tillamook Head, Oregon. Because of its exposed 
position, in deep water and open to the sweep of the Pacific, it has 
received many violent batterings from stormy seas. Occasionally waves 
break completely over the lantern itself, 133 feet above sea level. 
Landing is made only by hoisting from a boat. 


Freedom From Risk in the choice of electrochemicals is pro- 
vided by Niagara Alkali Company’s modern production facilities and NIAGARA 


by its extremely rigid quality control methods. Rely on Nialk® Liquid ALKALI 


Chlorine, Nialk Caustic Potash, Nialk Carbonate of Potash, Nialk 
, COMPANY 


Paradichlorobenzene, Nialk Caustic Soda, Nialk TRICHLORethylene, 


60 East 42nd Street 
Niagathal® (Tetrachloro Phthalic Anhydride). 


New York 17, N.Y. 





108A 


Oct. 29-31—Windsor, Ontario (Prince Edward Hotel) 
[He CANADIAN INSTITUTE ON SEWAGE & SANITATION, A. E. 
Berry, Sec.-Treas., Ontario Dept. of Health, Parliament Bldg., 
loronto, Ontario, Canada 

Oct. 31-Nov. 2—Bluefield, West Virginia (West Virginia 

Hote 

West Virocrnta Section, A.W.W.A., Secy., Harry K. Gidley, 
State Health Dept., Charlestown 5, W. Va 

Oct. 31-Nov. 1-2—Bluefield, West Virginia (West Virginia 


West VirciInta SEWAGE & INDUSTRIAL Wastes Assn., G. O 
Fortney, Secy.-Treas., State Health Dept, Charleston 5, 
W. Va 
v. 1-2—Omaha, Nebraska (Castle Hotel 
KA SEWAGE & INpUstRiAL Wastes Asswn., V. J]. Lechten 
lreas., 614 Standard Oil Bldg., Omaha, Neb 


ld Poin ‘7: or . r J —  * >) e >, 
he ee A —— a fo thee 013 Carefree living enhanced by... large, 
» Shin: Mate Ce aia hes cheerful guest rooms... private pool, ocean 45>" 
Charlotte. N. C. (Hotel Charlotte) beach, cabana club . . . dining room and “4 
CAROLINA SeEwAGeE & INpbustriaAL Wastes AssN., cocktail lounge. ARR 
int Annual Meeting) W. E. Long, Jr., Sec.-Treas., Box 
ante Raleigh N. ¢ ; Rates from $ double, 
v. 12-14—Charlotte, N. ¢ Hotel Char tte E P| 
N H CaroLina Section, A.W.W.A., W. E, Long, Jr., Secy., uropean ame 
Box 2091, Raleigh, N. (¢ 


N 12-16—Atlantic City, N. J. (Convention Hall SELECTED CLIENTELE 


AMERICAN Pusitic HeattH AssoctatTion, Exec. Secy., Dr. 
Reginald M. Atwater, 1790 Broadway, New York, N. \ 
Nov. 19-21—Colorado Springs, Colo. (Broadmoor Hotel 
KY Mountain Section, A.W.W.A., Jack W. Davis, Secy., 
s-Manville Sales Inc., Denver, Colorado Write 
ton, Mass. (Statler Hotel for Booklet 
n INstiruTe oF CHEMICAL ENGINEERS Annual Meet- 
Van Antwerpen, 25 W. 45th Street, New York 36, On the Ocean 
— at 43rd Street 
eld aine 
er Urtimitres Association, Gerard F. Laurin, 
89 Western Avenue, Augusta, Maine 








from an Ohio sewage treatment plant* 


This sewage treatment plant had a problem of 
sludge disposal. The cost of incineration was 
prohibitive and the sludge could not be disposed of 
in caked form as fertilizer, even without charge. 


In April 1954 they purchased a Royer Sludge Disin- 
tegrator and during the first seven months of opera- 
tion earned 90% of its cost. They are currently selling 
their entire output of completely shredded, pulver- 
ized, trash free, ready-to-use fertilizer at $5.00 per 
cubic yard. In addition to replacing a cost of disposal 
with a cash income, they have built up gocd will with 
the citizens of their community by supplying an 
easily handled, useful fertilizer at a :noderate cost. 


Write for details on this “income producing” equipment. 
Available in capacities from | to 150 cubic yards per 
hour in electric motor, gasoline engine or belt-to-tractor 
drives. Turn an “expense” item into a “profit” with a Royer. 


eents'aa ~ ROYER foundry & machine co. 


reques! 
170 PRINGLE ST., KINGSTON, PA. 
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Up to 4 times 
SPILLWAY | the lifting capacity 


. Here the Hydrocrane eases a section of 
$625,175 for Pipe pipe onto a truck. Note how outriggers 


ee anchor the crane solidly to the ground — 
$200,000 for Valves & Fittings Sadr te Sond: evde“tn “ 


Milwaukee, Wis., has just pur- prer-dhe-cide Sites, a“ . 
chased 40 miles of cast-iron pipe, the 
low bid on which was $625,175. In - ’ , ae eer ~ = 

addition the City let contracts for é ¢ Pt 
valves, fittings, etc., in the amount of 2 é 4 = 
$200,000. This represents the first r ~~ iy 

step in an authorized expenditure of = —> 
$5,000,000 for water works improve 


ments during the next two years. ae Te vs ee me) 


* 
Jamaica Water Co. Wins Prize = ys 
In Annual Report Competition _ aa 
The Jamaica Water Supply Com- - 
pany, of Jamaica, N. Y., has won first 
prize for producing the best annual 
report of the water works industry in 


the international competition con- With Hydroecrane’s 


ducted annually by Financial World, 


national weekly magazine. 4 e 

he coveted award, a bronze “Oscar Easily Set Outriggers 
of Industry,” was presented to D. J. — 

Hennessy, president of Jamaica Water " 
Supply Co., at a recent awards ban- 
quet at the Hotel Statler, New York. 
Che event attracted some 1,400 busi- down in seconds not only multiply the Bucyrus-Erie Hydro- 


me - 


Four hydraulically operated outriggers that extend out and 


ness and financial leaders from all crane’s lifting ability— but permit using a standard truck 
over the United States, Canada, and 
Latin America. This is the first time 
the Jamaica Company has won first extended the Hydrocrane’s lifting capacity is increased by as 
place after being judged runner-up on 
four previous occasions. ggg 

A total of 5,000 annual reports rep- stability is lowest. 
resenting every segment of American 
industry were entered in this year’s Outriggers an Operator Really Uses 
competition. The prize winning en- 
tries were selected by an independent Outriggers are individually controlled right from the op- 
board of prominent financial analysts 
and editors. 

The country’s major financial and ground — without cribbing or blocking. Even with dozens of 


instead of an expensive crane carrier. With outriggers fully 


much as 4 to 1 on over-the-side lifts— where any crane’s 


erator’s station, making it possible to level crane on uneven 


business institutions participate in the crane moves during a day, operators readily use outriggers 
\nnual Report Survey, now in its 


15th vear because they’re so easy to extend and retract. 


Because the patented outriggers provide such solid stabil- 
Cutting Evaporation Losses ity, you can take full advantage of the Hydrocrane’s precision 
With Cetyl Alcohol Film hydraulic control — hold the crane steady for easy, rapid load- 
Experiments into evaporation con- ing, hoisting and setting of pipe, valves, hydrants. Ask your 
trol which may save millions of gal- 
lons of water annually for industry 
and agriculture in East Africa are be- on your own job. 69H55 
ing carried out by the Meteorological 
Department of that country. The basis 
of the experiments is a chemical, cetyl ( 
alcohol, which is cheap enough to wot de 
make the evaporation prevention ee 4 3 ee 
method an economic proposition for South Milwaukee 
privately-owned industrial water stor- Wisconsin 


Bucyrus-Erie distributor to show you with a demonstration 


to Men Who 
Shape the Earth 
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age, as well as municipal and govern- 
if the success of ini- 
tial experiments on a small scale 1s re- 
peated in the large-scale experiments 


ment reservoirs, 


now taking place 

Water \frica due to 
evaporation are classed as “serious” 
by the Meteorological Department. 
Generally they amount to 4 to 8 feet 
of water a year, according to the local- 


losses in East 


ity. Sometimes the loss is as much as 
10 feet a year 

With water resources in rapidly de- 
East Africa already causing 
the value of a major reduc- 
would be 


veloping 
concern, 
losses 


tion in 


evapo! ation 


Lali 
Ve teorological 


Department’s 
x<periments, described as “very 


successful”, achieved evaporation re- 
ductions varying from 30 per cent to 
60 per cent, according to weather con- 
ditions. These experiments were con- 
ducted in tanks 4 feet in diameter. The 
next step has been to extend the ex- 
periments to large water surfaces, up 
to SO acres in area. 

It is not expected that any signifi- 
cant results will be obtained until the 
lapse of at least another six months 
Che large-scale experiments are being 
done on the Nairobi dam, large dams 
at Tabora and Dodoma, and smaller 
dams in other parts of East Africa. 

Cetyl alcohol impedes evaporation 
by creating a thin film over the sur- 
face. In the experiments it is used in 
the form of small pellets which float 





Climax Model V-80 Engine installed in 
Columbus, Indiana Sewage Treatment Plant. 


ee 


= m/ 


Columbus Discovered 


. +... it could save money by installing a 
dependable CLIMAX gas engine for 
driving a blower in its new Sewage Treat- 


ment Plant. 


This 8 cylinder V-type engine has a continuous output of 143 
H.P. when driving the 3000 CFM blower 765 RPM. 


Until sufficient sewage gas is available, Superintendent G. F. 
Hendricks is cleverly blending natural gas with the sewage gas 
and reports satisfactory performance. 


Plant designed by and built under super- 
vision of J. M. Rotz Engineering Co., 


Indianapolis. 


FOR COMPLETE INFORMATION, WRITE TO... 


CHING. 
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Factory-Clinton, la. 


ENGINE AND PUMP MFG, CO. 


208 So. La Salle St. 
CHICAGO 4, ILLINOIS 
District Office-Dallas, Tex, 





on the water inside wire gauze rafts. 
The film, which is harmless to animal 
or plant life, is invisible. If it is broken 
it automatically repairs itself by the 
spreading of further cetyl alcohol. 
Animal or vegetable matter in the 
water tends to prevent the spread of 
the film. 

The experiments have not yet de- 
termined the number of rafts or quan- 
tity of the chemical needed to get the 
best results. Currently one raft carry- 
ing about 1 pound of the chemical is 
anchored to cover one acre. 

Also unknown is how long one treat- 
ment of cetyl alcohol will last, but it is 
possible that it may last a year or more. 


Pickups from Purdue's 
“Sanitary Engineering News” 
DON E. BLOODGOOD, Editor 


The top six among more than 30 
chemicals used in making water 
potable are, in the order of volume: 
lime, alum, soda ash, chlorine, iron 
salts and carbon. 


* * * 


The Bloomington, Illinois, City 
Council has approved a contract for 
preparation of a city plan that will 
include recommendations for schools 
and parks, off-street parking, major 
street projects, public buildings, 
housing, public works and transpor- 


tation. 
* * * 


Raw sludge has been found to be 
significantly more attractive to adult 
flies as a site for oviposition than 
40-day digested sludge. The house 
fly, Musca domestica, did develop, 
however, in the latter medium that 
was seeded with eggs. 


* * * 


“Sludge Disposal—The disposal 
of the sludge from the softening 
plant is a problem of paramount 
importance. The large quantities of 
precipitated limestone formed in 
the softening process are currently 
pumped to a lagoon. This lagoon 
is full and cannot be used for future 
sludge deposits without consider- 
able expense.” From the Marion, 
Ind., Water Works Annual Report. 


* * * 


With our constantly rising stand- 
ard of living and the increasing per 
capita consumption of raw materials, 
we may expect the nation’s water re- 
quirements to double between 1950 
and 1975. In fact, water supply may 
become the most important factor af- 
fecting industrial location.—G. A. 
Hathaway 





s1G RED HAND 





Another Bonus Value In All Rockwell Water Meters 


As standard construction the registers on all Rockwell meters have 
a large red center test hand. This red hand sweeps the entire outer 
circumference of the dial. Like the split-second hand on a stop 
watch, the slightest movement can be seen. 

When testing a new or repaired meter, this large hand and big 
circle scale provide a much closer accuracy check than can be 
obtained from a conventional small test hand. Center mounting 
permits a better arrangement of the dial—one that’s easier to 
read. And the large sweep dial test hand is an invaluable aid when 
checking for leaks on customer’s premises. 

The big red hand is only one of the bigger, better values that 
Rockwell builds into all its water meters. It’s an outward indi- 
cation of quality construction through and through. Write for 
catalogs. 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA. Atlanta Boston Charlotte Chicago Dallas Denver Houston 
Los Angeles Midland, Texas. New Orleans New York N. Kansas City Philadelphia 
Pittsburgh San Francisco Seattle Shreveport Tulsa In Canada: Rockwell Manufac- 
turing Company of Canada, Ltd., Toronto, Ontario 





ROCKWELL WATER METERS 

A Size and Type For Every Kind of Service 
= = 3 — — » “a1 v 

93 a & ? iy “G7 yy 


ARCTIC TROPIC TYPE 12 TYPE 14 TYPE 16 TYPE 6 EUREKA B DUAL UNIT COMPOUND 
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New Equipment 


Single Pneumatic Ejector According to the company, the cal control cabinet containing all 
Sewage Lift Station “Mon-O-Ject” provides the follow- control devices; large air storage 
301 ing important advantages: All un- tank to cut compressor horsepower 
Smith & Loveless, Inc., Kansas necessary building space eliminated 
Missouri, has developed the to make the pneumatic ejector 
yn-O-Ject,” a factory-built sin- available at low cost; precision as- 
neumatic ejector sewage lift sembled at the factory; prewired 
with a color coded central electri- 





in half and give extra discharge 
capacity for short-term emergen- 
cies; cathodic protection against 
corrosion, as well as heavy epoxy 
coatings on all steel in contact with 


' sewage . 

ad Ou & - The unit is available in capacities 
‘ of from 30 to 100 gallons per 
c minute. 

4 : 4 iv A 4 i § i. ia New Diaphragm Pumps 


These features are responsible for the popularity 
of M&H Hydrants: 


1. Compression type valve opens against water 
pressure and remains closed should hydrant 
be broken off in traffic 


irge barrel and unobstructed waterway give 
gh flow efficiency. Entire length of barrel 
is same inside diameter. 


3. Dry top. Bonnet weatherproof. Operating 
threads and bearing lubricated through screw 
hole in operating nut 


4. Dry barrel. When main valve is closed, drain 
valves open. No danger of damage by freezing. 


5. Operating parts are bronze or bronze bushed. 


6. All moving parts are removable through barrel 
without excavating. 


7. All parts of same-size hydrants are in- 


toreRangeabte, Joseph G. Pollard Co., New Hyde 


M&H VALVE AND FITTINGS COMPANY Park, New York, has announced a 
Anniston, Alabama new design Crescent diaphragm 
pump line. 

Powered by air cooled 4-cycle 

FOR WATER WORKS © FILTER PLANTS ; : : : “, 
» engines, the new line of pumps fea- 

& INDUSTRY © SEWAGE DISPOSAL AND ; ! <, Seale 
FIRE PROTECTION ture unbreakable steel fabrication, 
Timkin and New Departure bear- 
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ings throughout, precision cut 
gears, light weight, and heavy-duty 
performance. 

Designed to handle any liquid 
limpid enough to flow, and a large 
concentration of solids, the new 
pumps are available in capacity rat- 
ings from 6,500 to 14,500 gallons 
per hour. 


Stair Climbing Hand Truck 
For Moving Chlorine Cylinders 


Valley Craft Products, Inc., Lake 
City, Minn., has developed a new 
stair climbing hand truck for moving 
chlorine cylinders which is said to 
safely double the load a man can roll 
up steps and treble the load he can 
move down stairs or ramps 

Designated “Stair Cart,” the man- 
ufacturer says it is equipped with a 
special ratchet mechanism which en- 
ables it to roll up stairs step by step 
as the operator pulls a cable drive 

The two-wheel safety brakes in- 
corporated in the truck often prevent 
serious accidents when ‘ descending 
ramps or stairs with heavy loads, 
since the brakes allow perfect control 
at all times 


New Versatility For 
Graver Reactivator 
304 


Graver Water Conditioning Co., 
New York, N. Y., has announced a 
method of clarifying, simultaneously, 
water containing both settleable and 
non-settleable particles This has been 
accomplished by the addition of a sur 
face skimmer to Graver’s solids-con- 
tact clarifier, the Reactivator. 

By means of this addition the Reac- 
tivator can now remove, in one opera- 
tion, both those particles and precipi 
tates with a natural tendency to settle 
and those whose natural buoyancy 
causes them to rise to the surface. It 





Same job—same day—same “80W’— backfilling and tamping. 


PIPELAYING, BACKFILLING and trench compaction, too, where 
needed — each done expertly by the Cleveland “80W.” This modern 
machine substantially reduces equipment and manpower require- 
ments on underground construction jobs of all types. That’s why 
sO many users equip each of their crews with a versatile “8OW.” 
Check its complete performance features—see how it fits your pro- 


gram—put it to work for you. You'll be money ahead when you do. 


See your local distributor 


THE CLEVELAND TRENCHER COMPANY « 20100 St. Clair Ave., Cleveland 17, Ohio 


CLEVELAND 
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is most effective in treating white 
waters from pulp and paper mills and 
in removing oil from water which 
also contains settleable particles 
The surface skimmer is powered 
by a separate drive mechanism and 
covers the entire surface of the Reac- 
much the same way that 
separately driven sludge 
operates over the entire bot- 


tivator in 
Graver's 
scraper! 


tom 


Public Health Inspection Kit 
305 
Black Light Corporation of Amer- 
a, San Gabriel, Calif., has developed 
Blal health inspection 


hlic 
UDIIC 


Ray | 


e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


kit that can easily detect unsanitary 
conditions. 

The kit provides a modern inspec- 
tion tool as revealing as a microscope, 
and as easy to use as a flashlight. It 
utilizes the unusual qualities of black 
light and fluorescent materials to un- 
mask contamination in many forms. 

Faulty sewage systems, unclean 
wash room facilities, and rodents can 
be tracked down with the kit. Most 
waste food products will show some 
characteristic spoilage 
in such foods as eggs, meat, fish, milk 
products and some fruits and vege- 
tables causes a unique reaction under 


black light 


fluorescence : 





E Hardinge CLARIFIERS 


Three Hardinge primary clarifier units in 22’ x 68’ x 17’ tanks at the municipal 


sewage disposal plant in York, Pennsylvania. Other Hardinge equipment in 


this plant—final clarifiers, sludge thickener and digesters. (Albright & Friel, 


Consultants) 





Hardinge has installed more than 70 rectangular clarifier 


units for municipal sewage treatment, oil refinery wastes 


and miscellaneous industrial liquid wastes — processing in 
excess of 300 million gallons of liquid daily. 


Complete specifications for all types and sizes upon request. 


Bulletin 35-D- 15. 


HARDINGE 


COMPANY, 


YORE, PENNSYLVANIA . 


240 Arch St. . 


INCORPORATED 


Main Office and Works 


New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 
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Among the materials included in the 
public health unit are a black lamp for 
use on both AC and DC, carrying case 
and batteries, invisible crayons, ink, 
paint, tracer paste, aerosol powder 
and dust gun, and mechanical pencil 
with invisible leads. 


Improved Lightweight 
Power Drive 


Beaver Pipe Tools, Inc., Warren, 
Ohio, has redesigned their Model D 
Lightweight Aluminum Power Drive. 

The new Beaver Model D is said 
to contain many new advantages. All 
gears are now fully enclosed and 
lubricated for the life of the machine. 
The Beaver Power Grip Wrenchless 
Chuck works in both forward and 
reverse. 

The motor of the redesigned Model 
D is easily accessible without dis- 
mantling the machine. The operating 
switch is protected against damage 
from oil and weather. The motor is 
well-ventilated for greater power and 
lower upkeep. 


Redesigned Instrument 
Titrates, Plots Curves, 
Automatically 

307 

Precision Scientific Co., Chicago, 
[ll., has announced that the Precision- 
Dow Dual Recordomatic Titrometer 
has been redesigned for closer ac- 
curacy and more convenience in both 
aqueous and non-aqueous titrations. 
The instrument actually titrates, auto- 
matically controlling the rate of re- 
agent-feeding and automatically plot- 
ting titration curves. 

An electronic feed control relay 
regulates reagent feeding, while an 
electronic recording potentiometer 
records both the volume of titrant 
added and the emf applied. Manual 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


plotting and manual incremental addi- 
tion of the titrant are eliminated, and 
titrations are performed in a fraction 
of the time required for manual 
titrating—a complete titration in five 
minutes or less. Human error also is 
eliminated, providing greater accuracy 
in end-point determinations (an ac- 
curacy of 0.05 ml of titrant) even 
with two, three or more end points 


Underground Pumping Stations 
308 





Zimmer & Francescon, Moline, IIli- 
nois, has developed a _ prefabricated 
automatic lift station for underground 
installation. The unit is designed for 
use with existing sewage systems and 
for handling extensions to existing 
mains 

The Z-F packaged plant is assem- 
bled and welded at the factory of 
heavy steel plate, reinforced against 
exterior hydrostatic forces. The sta- 
tion dimensions are usually not less 
than 7 feet in diameter and 7 feet 
high. Stations are provided with a 3 
foot diameter entrance tube on top to 
provide from the surface. 
Pumps, wiring, piping and controls 
are shop fitted and tested. Station ca- 
pacities can be as high as 600 GPM 
at heads up to 80 feet. The plant 
housing is usually shipped in two sec- 
tions and joined by welding. 


access 


New Backfiller 
309 

The Cleveland Trencher Co., Cleve- 
land, Ohio, has announced a new and 
wider version of the company’s ver- 
satile backfiller, to be known as the 
Model 8OW. 

Although the Model 80W weighs 
11,500 pounds—approximately 1,500 
pounds more than the original ma- 
chine—its ground bearing pressure 
has been reduced from 7.2 to 4.5 
pounds per square inch. The model’s 
side crane capacity has been increased 





Ground Water Infiltration 
Gets the 1-2-3 PUNCH! 


Sealing tight, dependable 
joints with Primer, Ropax and 
Kalktite on Lawrence job. 


1. Presstite 


PRESSTITE’S 


Cold Applied 


3=-STEP 


SEWER SEALING 


SYSTEM 


o knock out excessive ground 
water infiltration and protect 
against overloading the disposal 
plant, engineers at Lawrence, 
Ind., wanted tight, dependable 
sewer joints. That’s why they 
specified Presstite’s 3-Step Sewer 
Sealing System for 18 miles of 
new sewer lines serving 2000 
homes. 

Presstite’s extensive research 
plus 30 manufacturing 
experience have resulted in de- 
velopment of the most effective, 
economical method to obtain 
tighter sewer joints: 


years’ 


Primer...a hard base 
asphaltic priming paint to first prime 
pipe bells and spigots. 


Presstite ROPAX ... non-porous 
packing that provides additional joint 
sealing material. When caulked back 
in the bell, it forms a solid seal, im- 
pervious to passage of water. 


Presstite KALKTITE...cold mixed 
and applied joint sealing compound 
that sets up under the most 
adverse conditions and forms a dense, 
tough and flexible seal that stays 
watertight 


even 


For substantial savings in time and labor, too, you can’t 
beat the Presstite System. Its fast, easy application allows 
installation of more joints per man, per hour, per day. 


to 25,000 foot-pounds. 

[he tamper unit is also available 
for the Model 80W and now is pro- 
vided with an additional 2-foot tamper 
boom extension, adding to its side- 
reach for tamping wide trenches. Elec- 
tric starting of the tamper unit from 
the operator’s seat is another new 
feature. 


WRITE TODAY for samples and 


complete details on Presstite's 

cold applied 3-Step System for 

tighter, better sewer joints. 
PRESSTITE E INEERING COMPAN 


3780 Chouteau Ave. St. Louis 10, Mo. 
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. Lerge illus- 
tration 
shows Sing!- 
use Fiber- 
form ready 
to be filled. 

. Filling plete 
ond collar 
simplify 
pouring 
concrete in- 
to form. 

. Completed 
meter box 
berrel. 

. Meter box 
with cover 
in ploce. 


Water utilities that find vitrified or con- 
crete tile expensive or difficult to obtain, 
may now moke their own barrels for 
outside meter settings with Ford Singl- 
use Fiberforms which are inexpensive and 
easy to use. Forms made for 15", 18" and 
20" 1D barrels and in lengths of 15", 18" 
and 24". Use two for deep settings. Send 
for full information. 





({HYDRO-TITE 9 


DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N. Y.C. 


General offices and works W. Medford Sta., Boston, Moss. 
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Infilco’s Preston Pew Retires 


Infilco Inc., Tucson, Arizona, has 
announced that after 31 years of 
service with Infilco, Preston Pew 
has retired from full time activity 
with the company. 

During his long association with 
the company, Mr. Pew has, at vari- 
ous times, been purchasing agent, 
factory manager, and most recently 
manager of the Municipal Sales D1- 
vision. He is one of the senior 
members of the American Water 
Works Association and president 
of the Arizona Sewage and Water 
Works Association. 

Mr. Pew will continue as a con- 
sultant with the company on a 
part-time basis. 


Paulette Succeeds Preston Pew 
Of Infilco’s Municipal Sales Div. 


Infilco Inc., Tucson, Arizona, has 
announced that George W. Paul- 
ette has suc- 
ceeded Preston 
Pew as Manager 
of the Municipal 
Sales Division of 
the company. 

Mr. Paulette 
has had 24 years 
experience with 
Infileo as a dis- 
trict and field 
engineer with 
headquarters in Kansas City, New 
Orleans, Cleveland and Orlando, 
Florida. He has taken up his duties 
at the home office of the company 
at Tucson, Arizona. 





Sales Staff Changes At Acipco 

The American Cast Iron Pipe 
Company, Birmingham, Alabama, 
has announced the following 
changes and appointments in the 
sales staff: 

James B. Hill has been appointed 
assistant sales manager. Until his 
promotion, Mr. Hill had been man- 
ager of the Kansas City sales of- 
fice. He was appointed to that 
position in May, 1952. He has been 
employed by the company sirce 
1934. 

Paul W. Green has been made 
manager of the Kansas City sales 
office, succeeding James B. Hill. 
Mr. Green has served as a sales- 





man in the Kansas City office since 
1952. He was employed by the 
company in 1950. 

Leonard C, Parnell has been pro- 
moted to manager of the Minneap- 
olis sales office, succeeding D. W. 
“Doug” Wallace, who has retired. 
Mr. Parnell has been connected 
with American for the past 20 
years, the last 6 of which have been 
spent in the Minneapolis office. 

Robert C. Bramlette has been ap- 
pointed assistant manager of the 
Chicago sales office. He has been 
connected with American since 
1948, and James E. Self, Jr., has 
been named assistant manager of 
the Kansas City sales office. 


Dorr-Oliver Acquires Merco 
Centrifugal Company 


Dorr-Oliver Incorporated, Stam- 
ford, Conn., has announced that as 
of the close of business on January 
31, 1956, Dorr-Oliver Incorporated 
has acquired all of the business and 
substantially all of the assets of 
Merco Centrifugal Co. in exchange 
for approximately 50,000 shares of 
common stock of Dorr-Oliver Inc. 

Merco Centrifugal Co., with 
headquarters in San _ Francisco, 
California, is engaged in the manu- 
facture and sale, largely in the 
United States, of centrifuges, cen- 
trifugal screens and strainers. Sim- 
ilar equipment is not now manu- 
factured or sold by Dorr-Oliver 


Inc 


Allis-Chalmers Promotes Kingsbury 

Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis., has announced the 
appointment of Herbert K. Kingsbury 
as manager of product sales, centrifu 
gal pump section, Norwood Works 

Mr. Kingsbury joined Allis-Chal- 
mers in 1943. He had been an applica- 
tion engineer in the firm’s West Allis 
Works before transferring to Nor- 
wood Works in 1952. 


Hungerford & Terry 
Appoint New Representative 
Hungerford & Terry, Inc., Clay- 
ton, New Jersey, has announced 
the appointment of Clifford B 
Armstrong, Jr., of 1172 21st Street, 
W yandotte, Michigan, as sales rep 
resentative in the State of Michi 


gan, 


Sherwood Retires 
From Hersey Meter 

The Hersey Manufacturing Com 
pany, South Boston, Mass., has an- 
nounced that Wm. C. Sherwood, 
Secretary of the Company, has re- 
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At the York Water Company's impounding basin two SMS Bascule 
Gates, 4’ high and 93’ long, are used for increasing the reservoir 
storage capacity 25 per cent. More than 10 gal. additional capacity 
was gained for every penny spent on SMS Bascule Crest Gates. 
Other recent installations are at the City of Decatur and City 

of Springfield, Ill., and the Spring Valley Water Works & 


Supply Co. in Spring Valley, N. Y. 


sms 


BASCULE GATES 


ARE YOU FACED WITH 
A WATER SHORTAGE ? 


Often the easiest, most economical way to increase your storage 
or spillway capacity is through the installation of SMS Bascule 
Crest Gates on existing dams. You can control heavy runoffs 
without loss of stored water or raising the pond level. Regional 
hazards, like ice or heavy debris, can easily be handled. A clear 
crest is provided by Bascule Gates, which lie flat on the dam crest 


in the open position. 


SMS Bascule Gates can be furnished with automatic controls for 
electric or hydraulic operation. Sizes up to 10’ in height and great 


length can be provided. Consult SMS 
for details and technical data on hy- 
draulic turbines, Bascule Gates and 
other accessories. Write to S$. Morgan 
Smith Company, York, Pennsylvania. 


Hydraulic 
Turbines 


Pumps 


Gates & Hoists 
Trash Rakes 
Accessories 


HYDRQDYNAMICS 


Rotovalves 


S. MORGAN SMITH *:: 


Valves 


Free-Discharge 
Valves 
Controllable-Pitch 
Ship Propellers 


AFFILIATE: S. MORGAN SMITH. CANADA, LIMITED. TORONTO 
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BIG valve...little space 


The disc in this 84-in. low pressure 
Butterfly Valve must withstand 138,000 
Ibs. of force when closed against a 25 
P.S.|. line pressure ... yet the face to 
face dimension is only 18 in. and the 
entire valve weighs just 12,000 Ibs. 
Even under this severe loading Pratt 
design keeps the bearing pressure well 
below 2500 P.S.I. 

Pratt Rubber Seat Butterfly Valves 
ore manufactured in sizes from 10 in 
to 168 in. in diameter, in pressure rat- 
ings up to 125 P.S.l. Their low initial 


HENRY 


PRATT 


cost, easy installation and proven low 
maintenance make them the logical solu- 
tion to valving problems, both for new 
projects and as replacements. 

The Henry Pratt Company originated 
and has been making this type of valve 
for over 28 years. Our background 
represents the greatest cumulative expe- 
rience in the industry. It is the reason 
why Pratt Valves are so convenient 
to install, easy to operate and give 
long years of trouble-free service. For 
full details write for Bulletin 1-C. 


Send for 
informative 
booklet 
“Understanding 
Butterfly 
Valves.” 


SEAT 


Butterfly Valves 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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tired after completion of 56 years’ 
association with the company. 

Mr. Sherwood joined the Hersey 
Company on February 10, 1900, in 
its New York office, eventually be- 
coming Manager of that office. 
This position he held until 1927, 
when he moved to the main office 
at Boston as Assistant to the Pres- 
ident. He later became Sales Man- 
ager and Secretary of the Com- 
pany, holding this latter office 
until his retirement. 


Gulf States Asphalt 
Appoints K. T. Snyder 


The Gulf States Asphalt Co., South 
Houston, Texas, has announced the 
appointment of 
the K. T. Snyder 
Company as na- 
tional sales agents 
for the company’s 
complete line of 
sewer pipe joint- 
ing compound. 
K. T. Snyder will 
also act as direct 
representative for 
the sale of Gulf 
States pipe enamel for use in protec- 
tion of underground steel water sup- 
ply lines. 

Identified for many years in the 
sewerage, water works, and corrosion 
engineering fields, K. T. Snyder will 
handle the sales, promotion, and serv- 
ice throughout the United States and 
Foreign countries for these products 
produced at the company’s South 
Houston and Beaumont, Texas, plants 
and the Denver, Colorado, plant. 

Headquarters for the K. T. Snyder 
Company are located at 4101 San 
Jacinto, Houston, Texas. Mr. Snyder 
was formerly associated with the Atlas 
Mineral Products Company as sales 
manager. 





Rockwell Names Two West Coast 
District Sales Managers 


Rockwell Manufacturing Com- 
pany’s Meter and Valve Division, 
Pittsburgh, Pa., has announced new 
appointments for two key West Coast 
sales officials. 

William F. Gulley, Seattle district 
sales manager since 1951, has been 
named San Francisco district manag- 
er. He is succeeded by Roy E. Nimtz, 
a sales engineer in the San Francisco 
district for more than three years. 

A native of Santa Ana, California, 
and 1945 mechanical engineering 
graduate of California Institute of 
Technology, Mr. Gulley joined Rock- 
well as a sales engineer in 1947. Mr. 
Nimtz, a 1949 mechanical engineering 
graduate of the University of Califor- 





Dorie Canble with, 


SEWAGE CORROSION: 














Invest in the Economical, Sure Protection of 
PITT CHEM Coal Tar Coatings 


OW much are you going to lose on sewage masonry, concrete or stone. And above all, they 
corrosion this year? If your plant is im- stop sewage corrosion! 
properly protected, sewage corrosion is on the Don’t delay! Call for a Pitt Chem corrosion 
job right now, silently eating away at your in- engineer today to survey your specific problems. 
vestment in costly structures and equipment. A call, wire or letter will bring his help. 
Why take chances? Pitt Chem Cold Applied 
Tar Base Coatings can stop corrosion in your 
plant before it starts. These thick, tough, coal 
tar coatings last far longer than ordinary paints, 
yet they cost no more per gallon. No other ma- 
terial does such an outstanding job of protection 
at so little cost. 
Pitt Chem coatings are easy and economical 
to apply by brush, roller or spray. They form a 
tight, lasting, water-proof bond with metal, 





WSW 5954 


COAL CHEMICALS ¢* PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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The THORO Syste 
of Masonry Protection 
THOROCLEAR 


Invisible Water Repellent 


_ yom dealer about this 
nay powerful silicone water repellent 
Thoroele aL developed by years of win by 
‘ General Electric Company and 
now produced by us for your pro- 
tection. Ask for Circulars No. 

30 and 31. 

No change in color or texture 
of brick, limestone, sandstone, tile 
or stucco surfaces. Applied by 
brush or spray. 

Keep water out of your ma- 
sonry walls and protect interior 
plaster, paints and expensive fur- 
nishings. 


|| THORITE 


20 Minute Set Patching Compound 


Repair those broken sills, steps, 
concrete floors, chimneys and 
other defective masonry! Ask for 
circular No. 20. 


THOROLOK 
NO. 100 


Use it for your basement or 
factory floors. New, with spe- 
cial alkali resistant pigments. Ask 
for Color Card 32-C. 





(HOROLOL 


i 


A 
Ht 


AA 





Manufacturers of 


WATERPLUG, THOROSEAL, QUICKSEAL 


for all types of 
masonry protection! 


GET OUR PICTORIALLY DESCRIBED 
LITERATURE “HOW TO DO IT” 


STANDARD DRY WALL PRODUCTS, INC. 
NEW EAGLE, PENNSYLVANIA 
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nia, was a technical assistant with the 
Pacific Gas and Electric Company be- 
fore joining Rockwell in 1952. 


Executive Appointments At 
Western Machinery 


Western Machinery Company, San 
Francisco, California, has announced 
the following executive appointments : 
H. J. Mayer, Executive Vice Presi- 
dent ; C. F. Skinner, General Manager 
of manufacturing, engineering and 
construction ; R. B. Utt, Chief Execu- 
tive engineer ; W. H. Newton, General 
Sales Manager for Wemco products 
and Western Knapp Engineering 
services. 


Neptune Promotes Hanson 


Neptune Meter Company, New 
York, N. Y., has announced that Ar- 
thur A. Hanson, treasurer of the com- 
pany since 1946, has been elected a 
vice president. 

Mr. Hanson joined Neptune in 1928 
as a clerk, was appointed controller in 
1941 and elected a director in 1946. A 
graduate of Harvard College and the 
Harvard Business School, Mr. Han- 
son is a member of the Controllers In- 
stitute and the National Association 
of Cost Accountants. Prior to joining 
Neptune, he worked as a credit inves- 
tigator for Equitable Trust Company. 


L.O.F. Glass Fibers 
Appoints Distributors 


L.O.F. Glass Fibers Co., Toledo, 
Ohio, manufacturers of “Blue Flag” 
Pipe Wrap, has announced the ap- 
pointment of the Dearborn Chem- 
ical Company, Chicago, IIl., and the 
Waterworks Supplies Company, 
Portland, Oregon, as regional dis- 
tributors. 

“Blue Flag” pipe wrap is a thin, 
porous mat composed of a jack- 
straw arrangement of individual 
filaments of glass fibers reinforced 
by parallel strands of continuous 
filament glass yarn, bonded into a 
uniform sheet. The porous mat is 
spiral wrapped and pulled into the 
bituminous coating as it is being 
applied to the pipe. 


Sales Staff Appointments 
At Mueller Company 

Mueller Company, Decatur, IIli- 
nois, has announced the following 
sales staff appointments and pro- 
motions: 

Russell L. Jolly, formerly Muel- 
ler Sales Representative in the Chi- 
cago area, has been promoted to 
Midwest Section Sales Manager. 
He will continue to make his head- 





quarters in Chicago and will super- 
vise all field sales activities in an 
eleven state mid-western area. 
Paul B. Watts will replace Jolly 
as sales representative in the Chi- 
cago area. A recent addition to the 


Mueller sales staff, Watts comes to 
the company with a B.S. degree in 
physics. He has had several. years’ Lol 


experience in the contracting and 


construction fields. 
Dan Gannon, long associated 
with the gas and water industry, 


has been appointed Western Sec- 
tion Sales Manager, supervising 
field sales activities in the seven 
far western states. ‘ 

Richard D. Kitchen succeeds Valve with 
Gannon as Southwest Section Sales 
Manager. He moves into the Dallas 
office from the Louisiana-Missis- 
sippi sales territory. 

Robert J. Thomas has been ap- 
pointed Mueller Company Sales 
Representative to replace Kitchen. 

Robert J. Ott has been appointed 
Sales Representative in Mississippi 
and a major portion of Alabama. 

J. K. Potts, former Sales Repre- 
sentative in the Southern Califor- 
nia-Arizona territory, has moved 
into the Los Angeles Sales Office. 


In this Rockwell butterfly 
valve the stainless steel edge 
of valve disc presses at 90° 
into thick, precision-molded 
Type B-R rubber sear, 
which is clamped in posi- 
tion by removable metal 
locking segments. Shaft of 
stainless steel (or other 
metal). Bearings—lifetime, 
heavy duty graphite-lubricated, sleeve type. No corrosion 
or contamination. Meets AWWA specifications for 25, 50 
and 125 p.s.i. butterfly valves. 











4 
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Warren Foundry Appoints Larkin 


Warren Foundry & Pipe Corpo- 
ration, New York, N. Y., has an- 
nounced the appointment of Mr. 
Daniel J. Larkin to the position of 
Sales Engineer at its Phillipsburg, 
N. J., Sales Office, to cover the 
Middle-Atlantic States. ; 

Mr. Larkin was graduated from 
Manhattan College in 1951 with a 
degree in Civil Engineering. He 
has previously been associated 
with Gibbs & Hill and The Lum- 
mus Company and is a member of 
the American Society of Civil En- 
gineers, the American Water 
Works Association, the New Jer- Other Advantages 
sey Sewage and Industrial Wastes 
Association, the Pennsylvania Wa- 
aod —a ( ne Racers, ° W. S. Rockwell But- 
and the Pennsylvania Society of : ae 
Professional Engineers. Self-Cleaning—No Debris-Collecting Pockets alas yen tee 

4” to 144” ; cast won, 
Compact + Lighter Weight fabricated steel or 
alloy construction. 

Peerless Pump Division, Food Require Less Space Furnished with any 
Machinery and Chemical Corpora- manual or auto- 
tion, Los Angeles, Calif., has an- Easier to Install matic operator. 
nounced that Robert P. Young has 
been named manager of the New 


York district office. He succeeds F. 

W. McCann, resigned. W. S. ROCKWELL COMPANY 
4 ; ; > I pe aS ) ; 
Young joined Peerless Pump in | } BUTTERFLY VALVES e@ SLIDE VALVES @ AUTOMATIC VALVES 


1948. He is a graduate engineer, 
University of Michigan, class of 2826 ELIOT STREET - FAIRFIELD, CONN. 


"47. More recently Young has been Sales Representatives in Principal Cities 


Valve with rubber spool 
liner—natural or synthetic, 
hard or soft—vulcanized and 
cemented to valve body. 
Preferred where fluid may 
affect cast iron or fabricated 
steel construction 





+ Y 
dd hdn ba pan shin hi dn 


Minimum Restriction to Flow 


Peerless Pump Promotes Young 
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a Peerless sales engineer, with 
headquarters in Pittsburgh. 


U. S. Industries Acquires 


‘GOLDEN- bs pao Southern Pipe & Casing 
ANDERSON : U. S. Industries, Inc., New York, 


no N. Y., has announced the acquisi- 
Automatic 16 inch VA LVES Th tion of the Southern Pipe & Casing 
<a “sf Co. near Azusa, California. ; 
. Southern Pipe & Casing’s chief 
ais & | product is welded steel pipe, largely 
1 lined and coated with cement mor- 
tar through a unique process. The 
largest percentage of its pipe is sold 
for water transmission and distri- 
bution. It also manufactures and 
sells well casing for water wells, 
metal culvert pipe, and fittings. It 
has complete facilities for various 
types of pipe coatings and wrap- 
pings. 

Under the terms of the acquisi- 
tion, Mr. Snyder stated, U. S. In- 
dustries acquires all of the assets 

a and assumes the liabilities of the 

Gyo “Ticamousaeas” Southern Pipe & Casing in return 

Cites ON for the payment of $3,715,000 in 

rp convertible debentures. Southern 

alee Specialty ompany becomes a USI division, without 

change in its management per- 
sonnel. 


1246 Ridge Avenue Pittsburgh 33, Pa. 


Designers ond Manufocturers of Volves for Automation 


White Diesel Moves Houston Office 





The Houston Branch of the 


White Diesel Engine Division of 
the White Motor Company, Spring- 
field, Ohio, has moved to a new lo- 
cation in Houston. Their headquar- 


ters. are now at 5707 Navigation 
Blvd. The new office will carry a 


full stock of spare parts for all en- 


Custom Fabricated gines plus trained service person- 


nel and will offer more complete 
EQUIPMENT sales and service facilities for all 
la ~ fi Atlas and Superior Diesel engine 
CH owners. 
including 5 
Felix Named V.P. 


* iepeenese Of De Laval Pacific 
@ Weir Plates ¢@ Bar Screens De 


6th CENTURY B.C 


Laval Steam Turbine Co., 
® Gratings & Frames Trenton, N. J., has announced that 
Samuel P. Felix, general manager 
of the De Laval Turbine Pacific 
© Steps & Ladders Co., has been named vice-president. 
In addition to his new post as vice- 
president, he will continue to serve 
as general manager. 
WASHINGTON ALUMINUM Mr. Felix joined De Laval in 
COMPANY, INCORPORATED 1939 as a test engineer at the Tren- 
ry Veil te) 142i. ace ton _— He later = in vari- 
. ous production and supervisory 
Mechanicat EQurlpmEN Phone: ARGUIWS S750 capacities. In 1941, he assumed 


a charge of > stand: rroducts 
Roscats fuser Ms6.Co NEW YORK: Murray Hill 7-0926 charge of the a dard products 
RBY, PENNA BOSTON: Liberty 2-7917 machine shop. In 1949 he was ap- 
Se. ae pointed a plant superintendent in 


MOBILE: Hemlock 2-4466 Tre in 1953 he e ap- 
ROBERTS FILTER MFG. CO. port Reymond 9744 lrenton, and in 1953 he was ap 
SAN FRANCISCO: Yukon 6-2803 pointed to his present position as 


@ Walkways @ Manhole Covers 


Write for literature 














607 Columbia Ave. : : om q - 
Sate, be Saavess hate S5ee general manager of Turbine Pacific. 
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e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


Blackburn-Smith Mfg. Co. 


L ite r Pl T u re & 51 Garden Street, Hoboken, N. J. 


Ld Ss : | want to know how | can get better sewage ejec- 
= a ¢ ata I ae e a tion at lower cost. 


Name 


Submersible Pump Film mY oe Company 
310 

Byron Jackson Division, Borg- 
Warner Corp., Los Angeles, Calif., 
has just announced a new film on : : f ata . - 
the submersible method of pump- - The felix and VW h y of 
ing. Titled “The Submersible 2 
Story,” this film is said to be the ST 
first complete factual story of the ; 7 BETTER, LOW hed 
submersible pump—its history and Ss EW A G b t J ia C T | '@) N 
development as well as its construc- 
tion and operation. 

The submersible’s progress from ar - If you want to get rid of complex piping, to elim- 
early designs to present day appli- inate screens, impellers, shredders, with their 
cations and installations is shown. clogging and constant costly pump cleaning or 
Extensive animation is used to il- . ae send the above coupon for our Engineering Bul- 
lustrate the operation and make 3 letin S50. If you want to lift sewage 150 feet at 
graphic the construction and work- 4 500 g.p.m. without failure or mess or big bills 
ing principles of key submersible § q ... you'll want the facts in this Bulletin. Blackburn- 
parts, including the mechanical and : Smith Sewage Ejectors in single and twin units are 
mercury seals. 4 rugged, more economical and sanitary. Their rep- 
utation for dependable service is unsurpassed. 





Cathodic Protection System 


= ym BLACKBURN-SMITH MFG. CO., INC. 


The Harco Corporation, Cleve- . 
land, Ohio, has pe ici the pub- Single Type Compact 51 GARDEN ST. HOBOKEN, N. J. 
lication and availability of a new Selt-comtutnes Sjester Syston HO 3-4425 N. Y. Tel, BA 7-0600 
12-page illustrated technical bro- 
chure entitled “Cathodic Protec- 
tion Systems for Corrosion Con- ie 
trol.” 

This new publication describes 
the corrosive effect caused by the 
galvanic action of metals in contact 
with earth or water. The principles 
utilized by the Harco System to 
halt already existent corrosive ac- 
tion or to keep new installations 
free of significant corrosion damage 
is revealed and illustrated with 
drawings and actual photographs. 

Case histories present actual 


economies gained Examples of > 
savings are cited and typical in- Old Sew G t N w L f 
stallations of Harco systems as ap- er e Ss e ‘ e 
plied to underground pipe lines are ith “GUNITE’ 
illustrated with detailed drawings. Wi 
. The Picture at the left shows an old its capacity sufficiently to meet all 
Water Well Bulletins concrete storm sewer in Washing- requirements, making it unneces- 
312 ton, D. C., badly disintegrated and sary to build a new sewer. The com- 
Edward E. Johnson Inc.. St. —————— F —— was low pleted job is shown at the right. 
) . ane ; at due to roughness. is sewer was 
Paul, Minne sota, has announc ed reconditioned by chipping away the Many money saving applications 
the complete revision of two tech- worst areas, sandblasting the entire of “GUNITE” are described in our 
nical bulletins. surface and applying a “GUNITE””’ illustrated Bulletin C3000. Request 
The first bulletin, Yield of Water lining. on your letterhead will bring you a 
Wells, analvzes the factors affect- The smooth brush finish increased copy. 
ing the yield of wells drilled in sand 
and gravel aquifers 
The second bulletin, Corrosion : Oeg9r 
and Incrustation of Well Screens, . ped Sag: koa Seon, 
discusses corrosion of w ell screens NITE CONTR. aie a 
and the plugging of both the screen OFFICES — ALLENTOWN, PA., U.S. A 


and the water-bearing formation 
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(modern) WAY TO WIN 


THE BATTLE OF THE ALGAE! 


Kills algae in 
lakes, ponds, swimming 
pools in minutes... 


BERKITE #13 


Berkite 213 is fast... economical .. . effec- 
tive! Modern anti-algae “wonder-drug", 
when used according to simple directions, 
won't harm fish, birds, domestic animals or 
swimmers. Destroys algae spores and even 
heavy growth of algae slime. One gallon 
Berkite 213 is enough for one million gallons 
of water. Remains effective at least a month 
Modern has a complete line of guaranteed 
algoe preventives, chemicals and testing 
equipment. See your classified telephone 
directory for nearest distributor, or write us. 
Ask for FREE Catalog No. 15-Q 





CMOderM cives vou so mucn 
iene x 





(MOderM) swimmine Poot co., Inc. 


Manufacturers of Swimming Poo! Supplies Since 1935 


One Holland Avenue, White Plains, N. Y. 








ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a finished 
water, and supplying an index useful in 
controlling anti-corrosion treatment. Cata- 
log No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. ©. Box 2V Richmond 5, Va. 
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e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


by various incrusting materials. 
Chemical treatment methods to re- 
move incrustation are also de- 
scribed. 


Chlorinator Catalog 
313 

Fischer & Porter Co., Hatboro, 
Pa., has just published a new bul- 
letin on the Fischer & Porter 1050A 
Chlorinator for purifying water 
supplies, treating sewage and in- 
dustrial wastes and for control of 
slime. 

A multi-colored flow diagram 
shows how chlorine gas and water 
are kept separate until they reach 
the ejector system. The catalog 
explains how this feature, together 
with the use of completely cor- 
rosion-resistant materials through- 
out the chlorinator, prevents cor- 
rosion of the equipment and makes 
it maintenance tree. 

\dditional features of the chlori- 
nator described in the catalog in- 
clude: provision for quick change 
of chlorinator capacity, positive 
acting safety devices, simplicity of 
operation, high accuracy, and ease 
of installation. 


Report On Use Of Concrete 
In Water And Sewage Plants 
314 

The Master Builders Co., Cleve- 
land, has just published a Water & 
Sewage Works 20-page illustrated 
booklet that presents owners’ re- 
ports on the present day condition 
of concrete produced with Pozzo- 
lith, in structures ranging in age 
from 14 to 19 years. 

It is pointed out in the booklet 
that concrete in the water and sewage 
works field is exposed to unusually 
severe conditions: weathering, freez- 
ing and thawing, saturation with wa- 
ter and chemical corrosion. 

The booklet discusses the im- 
portance of Pozzolith’s three con- 
trols in obtaining concrete of low 
permeability and great durability ; 
Pozzolith provides minimum unit 
water content consistent with prop- 
er placement, control of air content 
and control of rate of hardening. 


Bucket Elevator Chains 
And Drive Wheels 
315 

Beaumont Birch Co., Philadel- 
phia, Pa., has just published a new 
catalog on “Dura-Tred” Chains and 
Beaumont Drive Wheels for bucket 
elevators and conveyors. 

The catalog includes a detailed 
discussion and illustrations of this 
design “chain with the wear tread” 
and the manufacturer’s traction, 








switch to 


Anthrafilt 


Trade Mark Reg. U.S. Pat Of. 


THE MODERN ALL-PURPOSE 


FILTERING MEDIUM 


Best for All Types 
of Filters 


ANTHRAFILT 


offers important advantages 
over sand and quartz 


DOUBLES length of filter runs. 

REQUIRES only half as much wash water. 

KEEPS filters in service over longer periods. 

INCREASES filter output with better quality effivent. 

GIVES better support te synthetic resins. 

PROVIDES better removal of fibrous materials, bacteria, 
micro-organic matter, taste, odor, etc. 

IDEAL for industrial acid and alkaline solutions. 

EFFECTIVE filtration from entire bed. 

LESS coating, coking or balling with mud, lime, iron or 
manganese. 





Write for further information, test samples 
and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696—822 E. 8th St., Erie, Po. 


Representing 
ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bidg., 
Wilkes-Barre, Pa. 











ROTO-TROL 


RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use and 
wear of both pumps. Each 
pump is operated on al- 


WITH 
ALTO- 
TROL 

ternate starting cycles. 


The RF-2 operates both pumps together, 
when required. RF-2 installations give 
dependable service year after year, with 
the minimum of attention. 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY -RUFF COMPANY 


783 HAMPDEN AYE., ST. PAUL 4, MINN. 

















e If interested in equipment or literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number. 








Operating 


Vice-President 


Technically-qualified admin- 
istrator capable of assuming re- 
sponsibility for planning and 
directing both operations and 
construction programs of stock- 
holder-owned multi-plant 
waterworks utility system in 
East. Must have practical ex- 
perience and technical back- 
ground required for efficient 
direction from administrative 
headquarters of local supervis- 
ory personnel, including, among 
other things optimum utiliza- 
tion of field forces, negotiation 
of union contracts, engineering 
and completion of construction. 
An outstanding opportunity is 
presented to a properly quali- 
fied man in position requiring 
intensive effort, who is willing 
to have his achievements deter- 
mine his future compensation 
level. Resumes should contain 
a detailed description of all 
present and prior responsibili- 
ties which applicant believes 
relevant to the position de- 
scribed, including age and pres- 
ent earnings, be accompanied 
by a photograph and state five 
business references. No in- 
quiries will be made without 
permission; and all letters will 


be treated in utmost confidence. 


BOX 1136 
WATER & SEWAGE WORKS 
185 N. Wabash Ave. 
Chicago 1, Illinois 











sprocket, and “Trac-Pull” wheels. 
Types of available chains are listed 
along with various metals from 
which these chains can be made. 

Tables on the relative corrosion 
resistance and physical properties 
of various chain metals are in- 
cluded. Full details on drive wheels 
incorporate pitch diameter, bore, 
and weight data. 


Mechanical Flowmeter 
316 

Minneapolis-Honeywell Regula- 
tor Company, Philadelphia, Pa., 
has just published a specification 
sheet describing their Mechanical 
Flow Meters with evenly gradu- 
ated charts and scales 

According to the specification 
sheet, the meter body, which is a 
characterized bell float, is mounted 
integrally with the measuring in- 
strument, forming a self-contained 
measuring system for pipe stand 
or panel mounting close to the 
point of measurement 


Water Treatment For 
Small Municipalities 
317 

General Filter Co., Ames, Iowa, 
has just published a bulletin on 
Water Treatment For The Small 
Municipality. 

The bulletin is a reprint of a 
paper presented by V. M. Roach, 
Chief Engineer, General Filter Co., 
at the League of North Dakota 
Municipalities convention. It dis- 
cusses various sources of supply, 
various methods of treatment, and 
the advantages of chemical anal- 
ysis of the water to be treated 


Thrust Bearing Selection Chart 
318 

Electric Machinery Mfg. Co., 
Minneapolis, Minnesota, has avail- 
able a chart on the Selection And 
Application of Commonly Used 
Thrust Bearings for large vertical 
\-C motors. 

The information on the chart 
gives the general picture of thrust 
bearing practice for motors of 200 
horsepower and larger. With minor 
modification the facts apply to all 
U. S. motor manufacturers. 


Vertical Scale Indicator 
319 

Minneapolis-Honeywell Regula- 
tor Company, Philadelphia, Pa., 
has just published a new bulletin 
describing the Tel-O-Set Vertical 
Scale Indicator. 

The booklet also describes the 
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Another NEW 


Leopold Installation... 


New 48 mgd Kansas 
City, Mo. plant equipped 
with Leopold Filter Bottoms 


In addition to this recent installa- 
tion, Leopold Compound Duplex 
Filter Bottoms are giving depend- 
able, economical performance in well 
over 300 plants (with a daily ca- 
pacity of more than 1% billion 
gallons). And the number of Leopold- 
equipped facilities is growing by 
leaps and bounds. For example, 
Leopold Bottoms have been speci- 
fied for the five largest plants now 
being built in this country. 
Whether you’re modernizing your 
present plant or planning new con- 
struction, it will pay you to consider 
the many features offered only by 
Leopold Tile Filter Bottoms. They 
resist corrosion, are not subject to 
tuberculation, require only small 
sized gravel, are acid and alkali 
resistant, provide equal and uniform 
filtration, and will last indefinitely. 
Want more details? Write us today. 


For TOP performance, 
use Leopold Bottoms 


COMPLETE WATER PURIFICATION 
AND SEWAGE PLANT EQUIPMENT! 


WATER & SEWAGE WorRKS, MARCH, 1956 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 





Instantly 
spots every 
underground 
location 


NEW printed circuits. 


WILKINSON LINE LOCATOR...sees where you cant 


WILKINSON PRODUCTS C 


Registers depth 

of pipes 

and cables 

NEW long life cases 


NEW Antennas—more power. 


3987 CHEVY CHASE DRIVE 
*PASADENA 3, CALIFORNIA 

















Servicing 
Water Holders 
All Types 
Elevated and 
Standpipes 
Specially designed 
moterials that hold 
down corrosion 





IT’S THE APPLICATION THAT COUNTS 


All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
22 N. Court St. Rockford, tl 
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They Come to 


New 
York 


from everywhere 


. 


to enjoy the 
Value, Comfort and 
Convenience of the 


BROADWAY at 55th STREET 
Te letel Melaaelialaalelelehitelit 
for 800 guests 


Private baths, showers 
and _ onl ghee 


FROM 00 


DOUBLE 


FOI II Rk tek 
ee eereeee. 


ESrecs 


PSSECE CSET CETTE TTT 
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recorders and control- 
lers. These miniature instruments 
are used to measure and control 
process variables, such as tempera- 
ture, pressure, flow and liquid level. 


Tel-O-Set 


“Griductor” Comminutor 
320 

Infileo Inc., Tucson, Arizona, has 
just published an 8-page illustrated 
booklet on the “Griductor” Com- 
minutor. 

The booklet describes how re- 
duction of solids in sewage is ac- 
complished by cutting and shear- 
ing rather than by pulping and 
smashing. It also describes how 
large solids in normal sewage 
streams are intercepted by grid ac- 
tion then reduced by intermittent 
cutting without excessively in- 
creasing dissolved organic content. 
\lso, the booklet explains how op- 
eration and replacement costs may 
be cut with proper rotation of cut- 
ter discs and double-end cutter 
tooth principle 

Data regarding model sizes, in- 
stallations, specifications and ca- 
pacities with diagrams and charts 
are included 


Instrumentation For 
Sewage Plants 
321 
Fischer & Porter Co., Hatboro, 
Pa., has just published a 12-page il- 
lustrated booklet on Instrumenta- 
tion for Sewage Treatment Plants. 
Two double-page flow sheets, 
prepared by the Municipal Divi- 
sion, show instrumentation 
ble for two types of sewage plants: 
type and the 


possi- 


the activated sludge 
trickling filter type 

The section discussing chlorina- 
tion points out that chlorine not 
only is efficient for destroying bac- 
teria, but also eliminates objection- 
able odors, kills surface algae 
growth and reduces B.O.D. 


Water Well Casing Manual 
322 

Consolidated Western Steel Di- 
vision, United States Steel Corp., 
Los Angeles, Calif., has just pub- 
lished an attractive 48-page man- 
ual on Water Well Casing. 

This attractive spiral-bound 
booklet discusses in detail the his- 
tory and development of fabri- 
cated steel water well casing, 
“Western” welded steel water well 
casing, and specifications for 
“Western” casings. 

The technical section, occupying 
24 pages, consists of nine tables 
and eight charts that give complete 
information about water wells. The 
balance of the manual gives a com- 
plete source of references pertain- 
ing to the material included therein. 


Valve Service And Drip Boxes 
323 

Valvco, Inc., Kearny, New Jer- 
sey, has available an 8-page cata- 
log on Valvco Valve Service and 
Drip Boxes. 

The catalog, by means of de- 
scriptive text, illustrations, and 
drawings, covers four types of 
valve boxes, eight types of service 
boxes, and three types of gas drip 
boxes. 








HAPMAN 


Grit Conveyors 
e@ Rugged Construction 


@ Low Power Requirements 
@ Neoprene Flights 
@ Adaptable to many needs 


Write for further information 


STUART 


CORPORATION 
516 N. Charles St., Baltimore 1, Md. 














Consulting Engineers 


SPECIALIZING 


IN THE FIELD OF 


WATER & SEWAGE WORKS 





ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, Industrial Wastes and Incineration Prob- 
lems—City Planning, Highways, Bridges and Airports— 
Dams, Flood Control, industrial Buildings—investiga- 
tions, Reports, Appraisals and Rates—Laboratory for 
Chemical & Bacteriological Analyses—Complete Service 
on Design and Supervision of Construction. 

Three Penn Center Plaza 
Philadelphia 2, Pa. 





BOYLE ENGINEERING 


c Iting 4 gi Ss 





Water — Sewers — Streets 
Structures — Surveys 
Reports — Special Districts 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


331 Spurgeon Bidg. 
Santa Ana, Calif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val. 
uations — Rates — Management — Lab- 
oratory—City Planning 
210 E. Park Way, 
Pittsburgh 12, Penna. 











Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
1, Drainag 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 





liet, Sewerage, Sewage Disp 








Bowe, Albertson & Associates 
Engineers 

Water and Sewage Works—lIndustrial 
Wastes— Refuse Disposal — Municipal 
Projects — Industrial Buildings—Re- 
ports—Plans—Specifications—Supervi- 
sion of Construction and Operation — 
Valuations—Laboratory Service 
75 West Street New York 6, New York 


Chas. W. Cole & Son 
Engineers — Architects 
Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal and Commercial Buildings 
220 W. LaSalle Ave., South Bend, Indiana 
Central 4-0127 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 








Buck, Seifert and Jost 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
ationa, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 

351 East Ohio St., Chicago 11. Mlinols 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 

Water Works Design and Operation— 

City Planning— Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Harrisburg, Pa. 





BURGESS & NIPLE 
Civil and Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports. Valuations 
2015 West Fifth Avenue 
Columbus 12, Ohio 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sis. 
Philadelphia 24, Pa. 


COTTON, PIERCE, STREANDER, INC. 


Associated Engineering Consultants 
132 Nassav St., New York, N. Y. 
6 Beacon St., Boston, Mass. 
55 Caroline Rd., Gowanda, N. Y. 

2718 Garfield St., Hollywood, Fia. 
Water Supply Treatment, Distribution, 
Sewerage, Sewage Treatment, Refuse Disposal, 
Trade Wastes, Power Plants, 

Reports, Plans, Supervision. 








BURNS & McDONNELL 


Consulting and Designing Engineers 


Kansas City. Cleveland, 
Mo. Ohio 


P.O. Box 7088 1404 E. 9th St. 





DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations—Bridges—Subways 
ocal Transportation 


Investigations — Reports Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive Gateoge 
79 McAllister Street San Francisco 2, f. 








BLACK & VEATCH 


iting ¢g ’ 
Water — Sewage — Electricity 
Industry 





Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 








Camp, Dresser & McKee 


lon 441, Beat . 





6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 


FAY, SPOFFORD & THORNDIKE 


Engineers 
John Ayer Raiph W. Herne 
Bien A. Bowman Wiitiam L. as 
Carrol! A. Farwell! Prank L. neein 
Howard J. Williams 
Water Supply and Distribution—Brainage 
Sewerage and Sew Trea’ 
Airporte_Bridges Turnpikes 
Port and Terminal Werks ' | Bidge. 
Investigations, Reperts, Designs Valuations 
Superv of Construct! 


ister len 
BOSTON NEW YORK 











BOGERT AND CHILDS 


CONSULTING ENGINEERS 
Clinton L. Bogert Fred S. Childs 
Ivan L. rt Donald M. Ditmars 
Robert A. Lincoln Charles A. Manganaro 
William Martin 
Water & Sewage . Refuse Disposal 
Drainage * Flood Control ¢ Highways and 
Bridges Airfields 


145 East 32nd Street, New York 16, N. Y. 











CAPITOL ENGINEERING 
CORPORATION 


- a 


se + 
‘wcror g 








‘SEWAGE 
SYSTEMS 
Designs and 


WATER 
WORKS 
Roads and 
Streets 
Airports 
Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 








Finkbeiner, Pettis & Strout 
Carteton &. Finkbe:ner, C. E. Pettis, Hareid K. Streut 
Consulting Engineers 
Reports Designs Supervision 
Water Supply, Water Treatment, Sewerage, 


Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals. 


518 Jefferson Avenue Toledo 4, Ohie 








Additional Engineers Cards on Next Page 
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F. R. FRIEDEWALD 


CONSULTING ENGINEER 
Waterworks #& Sewage # Gas Supply and Dis- 
tribution #% Drainage % Street Improvements 

Estimates #% Reports % Surveys 
311 SOUTH FIRST ST., BELLEVILLE, ILLINOIS 
Phone: Belleville 3225 


Hayden, Harding & 


Buchanan, Inc. 
Consulting Engineers 
John L. Hayden 
John H. Harding Oscar J. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


810 Park Square Building, Boston, Mass. 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 














Freese & Nichols 
FORT WORTH, TEXAS 


Freese, Nichols & Turner 
HOUSTON, TEXAS 
Industrial and Municipal Engineering—Water Supply and 
Purification—Sewerage and Industrial Waste Treatment— 


Highways and Structures—DOams—Drainage Works—Alr- 
ports—Investigations—Valuation—Design and Supervision 


HAZEN AND SAWYER 


Engineers 
Richard Hazen Alfred W. Sawyer 
Munict and Industrial Water Supply 
i and Distribution 
Sewage Works and Waste Disposal 
Investigations, Design, 
Supervision of Construction and Operation 


122 East 42nd Street New York 17, N.Y. 


LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 











GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 
HARRISBURG, PA. 
Pittsburgh, Pa. De 


ona Beach, Fla. 
Philadelphia, Pa. Pleasantville, N. J. 


Water Works, Sewage, Industrial Wastes 
and Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investigations & Reports. 


HENNINGSON, DURHAM 
& RICHARDSON 


Consulting Engineers since 1917 for more than 
700 cities and towns. 


Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving. 


2962 Harney St., Omahe 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBURG. S. C. 

Water Supply—Power Plants 


Sewage a lg a em & Appraisals 
Industrial — Industrial Plant Design 








GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industria] Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


JAMES and BAXTER 
Associates, Inc. 


Architects and Engineers 
A complete professional service 
Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way. Miami 34, FLORIDA 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 








GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg. Pa. 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 


Sewers & Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohio 


Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 


Airports Valuations 
Laboratory 


Statler Building, Boston 16 














Engineers 
Samuel A. Greeley Paul Hansen (1920-1944 
Paul E. Langdon Kenneth V. Hi 
Thomas M. Niles Samuel M. Clarke 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bldg. Toledo 4, Ohio 


Nusspaumer, CLarKe & VeLzy, Inc. 
Newell L. Nussbaumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, N. Y. 
327 Franklin St. Buffalo, N. Y. 








HASKINS, RIDDLE & SHARP 
Consulting Engineers 


Water—Sewage & Industrial Wastes— 
ydraulics 
Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Kansas City 5, Mo. 


R. L. KENAN & ASSOCIATES 


CONSULTING ENGINEERS 
Water Works, Flood Control, Sewerage, 
Sewage Disposal, Airports, Harbor and 
Waterfront Improvements. 
MONTGOMERY, ALA. PENSACOLA, FLA. 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
GS. Gale Dixon, Associate 
Wellington Donaldson, Staff C Itant 


Water, Sewage, Drainage and 
Industrial aste Problems. 


Structures — Power — Transportation 


5! Broadway New York 6, N.Y. 











HAVENS AND EMERSON 


Ww. LL. HAVENS A. A. BURGER 
4. W. AVERY H. H. MOSELEY 
F. 8. PALOCSAY &. 8. ORDWAY 
F. GC. TOLLES, CONSULTANT 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLOG. WOOLWORTH 6.04. 
CLEVELAND 14, 0. NEW YORK 7, W.Y. 








Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 
EE — 
SAN FRANCISCO 








MALCOLM Pirwic ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 


MUNICIPAL AND INDUSTRIAL 
Water Supply - Water Treatment 
Sewage and Waste Treatment 
Drainage - Sewerage - Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 
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Tue Prrometer Associates, Inc. 
Engineers 

Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 

New York, 50 Church Street 


J. E. SIRRINE Company 
Engineers 
Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Polluticn Reports 
Utilities, Analyses 


Greenville South Carolina 


Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical & Bact. Laboratory Service. 


441 North 2nd St. Reading, Pa. 








LEE T. PURCELL 


Consulting Engineers 


Water Supply & Purification; Sewerage & 

Sewage Di ; Industrial Wastes; Invee- 

tigations & ports; Design; Supervision of 
Construction 6 ration 
Analytical Laboratories 


36 De Grasse Street Paterson 1, H.J. 


Benjamin L. Smith & Associates 
Engineers 
Investigations — Reports 
Designs — Supervision — Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 


WESTON, ECKENFELDER AND ASSOCIATES 


Consultants 
Engineers + Biologists « Chemists 
Industrial Wastes 
Stream Pollution - Air Pollution 

Water - Sewage 

Surveys - Research - Development - Process 

Engineering - Operation Supervision - Analyses 

Evaluations and Reports 
Newtown Square, Pa. Leonia, N. J. 








Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55. N. Y. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. LaSalle St. Hershey Building 
Chicago 4, Ill. Muscatine, lowa 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 








ROBERT AND COMPANY 
ASSOCIATES 


Engineering Divisien 
ATLANTA 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 
Water Supply—Sewage—Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys—Reports 


245 North High St. Columbus, Ohio 


Whitman & Howard 


Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 

Sewage Disposal, Water Front Improvements 

and all Municipal and Industrial Deve’ 

ment Problems, Investigations, Reports, De- 
signs, Supervision, Valuations. 


89 Broad St., Boston. Mass. 








RUSSELL AND AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 


403 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 








UHLMANN & ASSOCIATES 


PAUL A. UHLMANN H. E. BONHAM 
CARL E. KUCK NYE GRANT 


Consulting Engineers 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 


4954-58 N. High St. Columbus 14, O. 











WHITMAN, REQUARDT 
& ASSOCIATES 
Engineers — Consultants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 














WANTED 


Man who is familiar with the general 
field of water treatment to drive a mobile 
display and service unit in assigned sec- 
tions of the U. S. contacting engineers, 
municipalities, contractors and others. 


The man selected will be paid a salary 
plus all travel expenses. There will also 
be a liberal vacation arrangement. Please 
forward a complete résumé including an 
indication of your salary requirement to 


Precision Chemical Pump Corp. 
1396 Main Street 
Waltham 54, Massachusetts 





WANTED 


Sanitary engineers for positions with 
state and local health departments. Open- 
ings for beginning and experienced engi- 
neers with college degrees. Write for an- 
nouncement showing minimum qualifica- 
tions, salary ranges and other information 
to Florida Merit System, 307 W. V. Knott 
Building, Tallahassee, Florida. 





FOR SALE 


Reconditioned Black Pipe 


854” O.D. 322 wall 28.55 Ibs. per | 


foot—100,000 feet. 


12%” O.D. .375 wall 49.56 Ibs. per 
foot—35,000 feet. 


20-foot random lengths lapweld. 
Beveled ends ready for installa- 
tion in gas, water, oil lines or struc- 
tural purposes. Complete invento- 
ries of all sizes black and galvan- 
ized pipe also available. 


Write—Wire—Phone 


Sonken-Galamba Corporation 
2nd and Riverview (X-160) 
Kansas City 18, Kansas 
ATwater 9305 

















Pa «= “the Fe nw way 


) Boston.» 7 


nd k 
r Square ar iB ston 
v Modern fireproof & 


iding f $6 double \) 
FAMILY PLAN 
' Special rates for permanent guests. 
Hote 


( CANTERBURY , 


14 Charlesgate West, Boston, Mans. 
Rae er ta RET 
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THE WHEEL OF FORTUNE FOR LIQUID CHEMICAL FEEDING 


Because of its unique rotary dipper wheel, the 
Omega Rotodip Liquid Feeder is the low-cost, low- 
maintenance answer to many liquid chemical feeding 
problems. Rotodip sure pays dividends on feeding jobs 
like these: carbon slurry for taste and odor control .. . 
liquid alum for coagulation or sulfuric acid for pH con- 
trol... ferric chloride feeding for sewage sludge condi- 
tioning. Consider the many advantages which are yours 


in using a Rotodip: wide-range adjustability (100 to 1) 
— high repeatable accuracy (within 1%) — complete 
simplicity (very low on maintenance) — easy adapta- 
bility to automatic control systems — direct-reading 
gallon-by-gallon totalizer. 

Send for new Bulletin 65-H12A . . . a detailed de- 
scription of this accurate and efficient feeder. Omega 
Machine Co., 350 Harris Avenue, Providence 1, R 


OMEGA ony FEEDERS 


DIVISION OF -|- 


BUILDERS IRON le i 


INDUSTRIES 


» RG. METERS 
INC. eBUILDERS-PROVIDENCE, we QD FEEDERS 
CONTROLS 















































Wr SULAGTOR’... 


with Chlorine 


Activates Silica 


Activated silica is a powerful coagulant aid and 
has been used in water and waste treatment for 
many years. The coagulation and sedimentation 
of waters that are difficult to treat using the usual 
coagulation chemicals and methods are improved 
when activated silica is employed as a coagulant 
aid. 

The WT Silactor 
prepares and applies chlorine activated silica on 


(pronounced Sill-actor) 


a continuous basis. Cumbersome, space-consuming 
batch tanks are eliminated by the easily controlled, 
compact WT Silactor. Sodium silicate is pumped 
directly from the shipping drum and is rapidly 


activated by metered chlorine within the unit. The 
storing and handling of acids or uncommon treat- 
ment chemicals are eliminated. 


The WT Silactor” provides another important 
benefit to plant operation because all of the 
chlorine used in this continuous process is avail- 
able for the usual chlorine reactions. There are no 
wasted chemicals. 


For complete information about the WT 
Silactor", ask your local Wallace & Tiernan repre- 
sentative for Catalog File 60.110, or write to the 
address below. 


WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET, BELLEVILLE 9, NEW JERSEY 


S-104 





